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GREATER ECONOMY 
OF PRODUCTION 





Bustos Combustion Heating and Heat Treating Furnaces 
always have been engineered for the utmost economy of production. This 
means the most efficient furnace design and operating characteristics for the 
specific job... whether the requirements were for standard rated units or 
special continuous production types. 

Now, three new furnace units are to be introduced to provide the heat 
treater with even greater flexibility and economy in operation. These units 
meet current needs and demands for efficiency in operation, labor saving, 
with minimum space and maintenance. 


]] ‘Surface’ Forc-Aire Furnace .. employs convec- 
tion heating at its greatest efficiency. A 
new standard design embodying proved 
combustion principles with modern features 
to meet today’s requirements for highly 
efficient furnace operation. Unit on display 
at ‘Surface’ booth. 


‘Surface’ Atmotrol Furnace. . a new standard de- 
sign unit of the vertical muffle type for 
batch heat treating. Can be used with any 
prepared gas atmosphere for all modern heat 
treating processes. Provides extreme flexi- 
bility in operation. Unit on display at 
*Surfac ” booth. 


‘Surface’ Batch-type, Atmosphere Furnace . . high- 
capacity, radiant tube heated furnace with 
built-in prepared gas atmosphere generator. 
Also equipped with vestibule for charging 
and slow cooling, and a lowerator mechanism 
and tank for liquid quenching. Especially 
adaptable to gas carburizing, carbon resto- 
ration ‘skin recovery), dry cyaniding, homo- 
geneous carburization, clean hardening, and 
for general heat treating 


and in addition... 
HOMOGENEOUS CARBURIZATION ... a process whereby 


fabricated metal parts of thin section made from low carbon steel, 
can be heat treated in an atmosphere to transform the metal to a 
medium or high carbon steel, as desired. 


GET ALL THE e 
PARTICULARS AT 


SURFACE COMBUSTION CORPORATION e@ TOLEDO 
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TO ‘SURFACE’ 
HEAT TREAT 
HEADQUARTERS 


BOOTH 517 


Arena Floor 
NATIONAL METAL 
EXPOSITION 


@ For the 30th year, Surface Com- 
bustion will bring new innovations in 
heat treating processes and equip- 
ment to visitors at the National 
Metal Exposition. 

The ‘Surface’ booth located in the 
main arena of the Public Auditorium, 
Cleveland, will be larger in floor 
space and there will be displayed 
three new furnace units designed to 
give greater economy of production, 
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‘Surface’ Industrial Furnace En- 
gineers will be available at all times 
to answer questions and explain the 
many heat treating processes that 
have been developed in the ‘Surface’ 
research laboratory in Toledo, Ohio 

Complete descriptive and speci- 
fication literature on special furnaces, 
standard rated furnaces, industrial 
burners, special gas atmosphere 
generators and special heat treat 
processes will be available to all who 
visit the show. The processes in 
clude gas carburizing, suspended 
carburization, carbon restoration 
(skin recovery), homogeneous car- 
burization, clean and bright atmos- 
phere hardening, dry (gas) cyanid- 
ing, bright super*fast gas quenching, 
atmosphere malleableizing, atmos- 
phere heating for forging and high 
speed billet heating. 


‘Surface’ cordially invites you to 
“heat treat headquarters” at the 
National Metal Exposition. 
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9 “Build Your Own” 
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, Z “Build Your Own’ A-C 
4 Weldmobile, a Self-Propelled ¢ Welding and A-C Power 
* 300 Ampere Arc Welder 5 ' Generator 

















| 3 J 9 Gas Engine Drive 

— : * A-C Arc Welder 
; : and A-C Power Unit 

Combination 








5 “Build Your Own” D-C 
* Welding Generator 











7 D-C Electric Drive 
* Arc Welder 








é A-C Industrial Type : 2 
* Transformer Arc 


Welder ‘ ~ 


One of these HOBART WELDERS 


is a “must” for you...if you want 
lower costs... faster production 


Ny A. C. or D.C... . there is a right size HOBART Arc Welder ready to 
cut costs on all your jobs, large or small. Longer lived . . . lower in 


Better Welds with cost.. - easier to use. Get the new Hobart Welder Catalog. You'll 
see why it pays. 
Hobart Electrodes 


The new Hobart No. 12 

lets you use higher weld- It's Better 

ing currents with less 

ap tn te o he) 7 Mg Ae OD) yo Sp 20 hove bought o HOBART 
exceptionally low spat- than wish you had 

ter loss. Write for sam- 

ples today. 

e AT THE NATIONAL an ' we HOBART BROTHERS COMPANY, Box MM-109, Troy, Ohio 

METAL EXPOSI TION Catalog Free! ) Catalog showing complete line of HOBART 
see the HOBART Arc Gives date Arc Welders, ( ) Catalog on HOBART Electrodes. 

WwW elders, Electrodes and on full range Our work is 
Accessories on display of Hobart 


at Booth No. 2544 Electrodes Tell us more about HOBART Arc Welders of 
Py = = beet ee : essceeeeee Check here for special data on 
1 2 ° ee 5 6 7 


Please send without obligation ( 
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DES EGAT (Z ED LATROBE DESEGATIZED* BRAND STEELS cut 


heat treating losses by responding advantage- 

BRAND ously to heat treating processes. This desirable 
response is the direct result of FULL UNIFORM- 

ITY ... that is, steel in which the all-important 

H | G H S$ P E 3 D ST E E L $ carbide particles are evenly dispersed through- 
out. This exclusive feature of LATROBE 

ae DESEGATIZED BRAND STEELS eliminates un- 
necessary structural stresses: cracks, checks and 

warpage are radically minimized . . . more free- 
dom in design of parts is allowed... . ease of 


HIGH CARBON - HIGH CHROMIUM ~ Par . 
) : machining and grinding, and increased tool and 


ae? i le \ die life are resultant. 
(‘DIE STEELS — 
LATROBE DESEGATIZED STEELS 


Setting the Pace 
in Tool Steel Quality. 





*Trade Mark Registered U. S. Pat. Office 


LATROBE ELECTRIC STEEL COMPANY 
LATROBE, PENNSYLVANIA 


Write or call your nearest Latrobe Sales Engineer for the complete facts on LATROBE DESEGATIZED BRAND STEELS 
Branch Offices and Warehouses are conveniently located in principal cities. 


Various parts such as the round 
yuunches, forming dies and reamer 
bars shown above are heat treated 
the L&N Vapocarb-Hump fur 


ce shown at right 


TOOLING UP? 


Vapocarb-Hump method helps harden. . accurately 


\bout six vears ago, Reliance Electric & Engineer 
ing Co., of Cleveland, Ohio, decided to install thet 
own heat treating department. This was done to 
issure greater control over the production of punching 
dies and machine tools. Naturally, they wanted to 
obtain fast, quality, uniform production produc 
tion their heat treaters could duplicate at any time 
\s a result of these requirements, Reliance chose 
L&N's Vapocarb-Hump method for hardening as the 
equipment that would best meet their needs 


Dies are used for making rotor and stator lamina 


tions of electric motors. A wide variety of steels are 
employed, ranging from minimum shrink die steel to 


hearth tvpes. Quench may be by water, oil 


ric Nas been operating ts Vapocarb 


Hump equipment for 16 hours a day since it was in 


stalled During that time, the method has provided 


« published and copyrighted, 1949, by American Society 
Fuchd Avenue, Cleveland, Ohio Issued monthly 


continuous, dependable production. In addition 
tool distortion has been practically eliminated For 
example, in a typical armature die, made of oil hard 


ening steel, symmetrical, with an 8” OD and 5” ID, 


dimensional changes are held to only 0.0015 


Phe Vapocarb-Hump method is a completely inte 
grated process for hardening. With this equipment, 
all of the factors affecting the hardening are under 
the control of the heat treater at all times This 
means that the heat treater can regulate the furnace 


the rate of heating, and the quench 


atmosphere 
Since these controlling factors can be dupli ited time 
and time again, the result is consistent, predictable 


quality work 


We will be glad to supply further information about 
this reliable, time tested, heat treating method. Just 
write to Leeds & Northrup Co., 4927 Stenton Avenue, 


Philadelphia 44, Pennsylvania 


subscriptions $7.50 a vear Entered as second-class matter Feb 
st the post office at Cleveland, Ohio, under the act of March 
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OST brazing, soldering, heat- 
AY, Licctohitare Melal>Mul-tlilal-Maelmiele: lire | 
operations can be performed at lower 
unit cost with TOCCO Induction Heat- 
ing. Now with the introduction of new 
design TOCCO machines the initial cost 
of induction heating equipment — the 
capital outlay per kilowatt—is greatly 
reduced. So now, more than ever be- 
fore, it pays you to have a TOCCO en- 
gineer survey your plant to determine 
where TOCCO Induction Heating can 
help you speed production and cut 
costs. It doesn’t cost you a cent and 


may save you a great deal. 


New vertical design of TOCCO high-frequency 
motor- generator sets takes less floor space. They’re 
lighter, too, for easy handling and installation in 
your plant. New TOCCOunits have heat exchanger 
type water-cooling plus thermal protection 
against over-heating of bearings, generator and 
motor. (Available in 2 sizes: 250 KW output at 

10,000 cps; 300 KW output at 3,000 cps.) One 
TOCCO motor-generator set provides high- 
frequency power to TOCCO heating stations 
spotted at convenient production-line locations 
throughout your plant. 


ore KW- at 


with New-Design 


For Better Products, Faster, at Lower Cost 
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Much Lower Cost 
_ TOCCO'Induction Heating Equipment 


— Cy Number off Hating Stations 


New design TOCCO heating s?f@tegs can be located 
anywhere in your plant—handy to related Of i 

They're complete units in themselves with all necessary 
controls right at the heating station. Operate one or a 
dozen separately or at the same time—from one TOCCO 


high-frequency power source. 


Picture of accessibility! Timers, condensers . 
forme al elements at your finger- 
tips. Interlock kills power when door is opened—a valuable 
safety feature. In multiple station operation only one 
“Master Station” —i.e., a station complete with meters and 


generator controls—is required. 





BOOTH No. 537— METAL SHOW 


Cleveland, October 17— 21. 
See the new TOCCO machines. 
Also learn how you may win 
$1000 in TOCCO’s “Economy In 
Production” Contest! 


Coupon J 
THE OHIO CRANKSHAFT CO. 
Dept. R-10, Cleveland 1, Ohio 


Please send copy of 48-page bulletin 
“TOCCO Induction Heating” 


Name 





Position 





Company 





Address. 





——————— 
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Hey, Joe MaGee! We know it’s 
easy to make good welds with 
G-E electrodes—but we don’t 
quite recommend welding with 
your toes! At any rate, you'd 
better pull that headshield down 
before striking the arc. 


You'll have to forgive Joe, folks, he’s so enthusiastic about G-E electrodes, he’s 
ready to go to ‘most any lengths to demonstrate how easy they are to use—and get 
better welds in the bargain! Joe knows he can depend upon every one of the 70 types 

of G-E electrodes, because rigid usability tests assure maximum quality and quantity of 

deposit. To pass these tests, G-E electrodes must offer the best type of stable arc trans- 
fer, proper contour of deposit, ease of slag removal, low spatter loss, and excellent 
appearance of the finished weld. 


HERE’S WHAT USERS FIND... 


Joe MaGee is not alone in his enthusiasm for G-E rods. Here’s just one example . . . the 
Peshastin Lumber and Box Co. of Peshastin, Washington, felt completely satisfied with the 
electrodes they were using and saw no reason for changing. However, after trying a sample 
of G-E W-25 electrode, they promptly placed an order for their production requirements, 
and have been a constant user of G-E electrodes ever since. 
Yes, the proof of the electrode is in the welding. Your G-E Arc-welding Distributor will be 
glad to supply you with electrode samples—in fact, to 
ee ee a ee a ae: aa: aa service a/l of your arc-welding requirements. And in 
/ / the meantime, why not clip and mail the coupon for 
Joe MaGee . ; 
/ Sect. H673-71 | a copy of our handy new, pocket-size electrode catalog 


. 7EC-482 
/ Apparatus Department and manual, GEC-482. 
General Electric Company a} N “ARC WELDING AT WORK 


v¥ 


/ Schenectady 5, N. Y 
C) Send me one of your new electrode catalog -manuals 
(GEC-482), Joe—pocket-sized for handy reference 
Yes, I'd like to see ‘‘Arc Welding at Work.’’ 
Name 
Company 


Address 


City 





ARC-WELDING ELECTRODES 


The 70 odd varieties of G-E electrodes, each developed 


for a specific application or type of welding, may be 
MILD-STEEL AND GENERAL-PURPOSE ELECTRODES P . . ’ e = a 
—This group of 7 types is heeded by W-28, « classified into four major categories. Whether you're 
general-purpose, all-position rod with an unusually welding mild steel, stainless or other alloys. . . hori- 
stable arc that produces welds of superior ap- : “ ‘ 
pearance, at high speeds, with minimum con- zontal, vertical, or overhead ... a-c or d-c ... you'll 
vexity. Other electrodes in this group are avail- likely find a G-E electrode that will help you cut costs on 
able specifically for horizontal, vertical, or over- 


head welding, etc. the very job you're doing. 


SPECIAL-PURPOSE AND LOW-HYDROGEN ELEC- 
TRODES—This group, largely developed to make 
so-called ‘‘problem-steels'’ say ‘‘Uncie!"’, is 
typified by W-32—+the ‘‘trouble-shooting"’ elec- 
trode for successful production welding of steels of 
high-hardenability susceptible to underbead crack- 
ing. Other types for matching analysis of low- 
alloy steels include: W-52, W-54, W-55, W-56, 
W-58, and W-66, and low-hydrogen electrodes 
W-60, W-61, W-62. 


STAINLESS STEEL ELECTRODES—29 types (18 
for d-c, and 11 for a-c or d-c) make this one of 
the most complete stainless lines available. Each 

pe is keyed to specific AIS! code numbers for 
easy selection. Special, double-carton packaging 
protects the rod against moisture as well as pro- 
viding extra protection against transit and 
storage damage. 


CAST-IRON, HARD-SURFACING, & PHOSPHOR. 
BRONZE ELECTRODES—Herein are some of the 
newer additions to the G-E electrode line; 
W-2075 for making machinable welds on cast- 
iron; W-95 for abrasion-resistant, hard-surfacing 
applications; and W-70 fer phosphor-bronze 
welding, and Type W-1331 for welding carbu- 
“rizing boxes. They ore exemplary of G.E.'s 
welding laboratories’ constant search for better 
electrodes, improved equipment, and more effi- 
cient welding processes. You users of G-E arc- 
welding equipment are the beneficiaries of this 


,» develop tal reseerch program. 








“A-C or D-C eee 


there’s G-E Arc-welding Equipment for Every Application!“ 


ARC WELDERS + ELECTRODES + ACCESSORIES 





WHICH CARBURIZING BOX 


Cut Fuel Costs $40 a Heat? 


The above is not a case of trick photography. Only 
the PSC carburizing box ts pictured because 
considerations of propriety made it advisable to 
omit a photo of one of the old cast boxes which 
were replaced at such a saving. In addition to 
lowering the fuel costs, the installation of PSC sheet 
alloy carburizing boxes also effected substantial labor 
savings, because they handle easier and faster due 
to their lighter weight. 


Weigh Up to 2/3 Less. Save Time and Fuel 
This installation graphically illustrates the fuel 
economies which PSC carburizing boxes effect. To 
heat the metal itself of the old cast boxes 
was costing $60 a furnace cycle. Since the 
PSC sheet alloy boxes weigh 2/3 less a load- 


The 
PRESSED STEEL 


ing of them could be heated for roughly $40 less. 
This sizable saving, multiplied by the number of heats 
in a year, developed into a real slash in production 
costs for the department. Today 80'/ of the nation’s 
Plant 
records show they last 2 to 20 times longer. As 


heat treaters use PSC carburizing boxes. 


pioneers of light-weight sheet alloy heat treating 
equipment, we offer you a wealth of experienced 
engineering essistance. PSC units are furnished in 
any size, design or metal specification, and for every 
purpose: annealing and carburizing boxes, 
covers, baskets, racks, tubes, retorts, etc. Send 


blue prints or write as to your needs. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL CITIES 
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you can 6e SURE... te irs 
Westinghouse 





4120 SAVED 


every 8 working hours with Westinghouse Brazing 


Four cents per unit! $1,120 every eight hours. 
That’s what one manufacturer saved when he 
switched from machining to Westinghouse braz- 
ing. With production of 3,500 units per hour, 
each furnace produced these startling savings. 

Why spend dollars? Braze it for pennies with 
Westinghouse equipment. The Westinghouse 
brazing furnace is only one of a wide variety 
of furnaces—both gas-fired and electric—pro- 


duced by Westinghouse. 


1€fM-a-neering. A HEAT AND METALLURGICAL SERVICE THAT 
OFFERS WITHOUT OBLIGATION 
ENGINEERS — Thermal, design and metallurgical engineers to help you study 4 
your heat-treating problems with a view toward recommending specific heat- 6 


For either gas-fired or electric operation, 
Westinghouse can make thorough, impartial 
recommendations for the type of equipment 
needed to handle your heat-treating problem 
most economically. Get all the facts today. 
Call your nearest Westinghouse office or write 
Westinghouse Electric Corporation, 181 Mercer 


Street, Meadville, Pennsylvania. J-10347 


17 


° t 
‘ c 
eiiiied ochaatens enameated laboratory in which to run test C): G A S A N D E l EC TRI C 


samples to demonstrate the finish, hardness, and metallurgical results that can 
be expected on a production basis. 


PRODUCTION—A modern plant devoted entirely to industrial heating. 


EXPERIENCE — Manufacturers of a wide variety of furnaces—both gas and elec- 
tric—and protective atmosphere generators. 


October, 1949; Page 


SS ond 





For all sizes 
and types of 


FORGING 


BLANKS 


Available in six sizes, AJAX Wide Adjustment Forging 
Rolls have capacities for pre-rolling forging blanks rang- 
ing from the smallest automobile valve rocker arm to the 
largest airplane propeller. And backing these, AJAX 
engineers have a priceless wealth of experience in design 
of roll grooves and pre-rolled forging blanks acquired dur- 
ing the more than fifty years since AJAX introduced these 
Rolls into the forge shop. 

Die width to accommodate the considerable series of 
grooves required for abnormally great, cross-sectional re- 
ductions or several groups of grooves for blanks with dif- 
ferent metal distribution, gives these machines wide gen- 
eral utility. 

The advantages accruing in the press forging or drop 
forging of accurately proportioned, pre-rolled blanks 
through metal saving, longer die life, greater output and 
stronger forgings warrant your investigation. 

WRITE FOR AJAX BULLETIN 91-A 
1nd Additional Information 


MANUFACTURING COMPANY 


EUCLID BRANCH P.O. CLEVELAND 17, OHIO 
110 S$. DEARBORN ST DEWART BUILDING 
CHICAGO 3, ILLINOIS NEW LONDON, CONN 
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a new process for heat treating High-Speed Steels! 


THE LINDBERG “L-TYPE” FURNACE 


This revolutionary new furnace is designed to harden precision high- 
speed tools completely scale free and without discoloration. It is ideal 
for tools with fine cutting edges that cannot be ground or cleaned 
after hardening. 

Unique in construction and appearance—preheat, high heat and 
quench are combined in one unit—designed for complete atmosphere 
protection from start to finish. The ““L-Type” Furnace is the result of 
three years of research and a year and a half of testing in the Lindberg 
Commercial Heat Treating Plants. It is the FIRST MAJOR ADVANCE 
in hardening high-speed steels since the introduction of atmosphere 
treating. 


COMPLETELY ELIMINATES 


. - cracking of tools due to quenching strains 

.. removing scale by sandblasting or grinding 
«++ Grastic di i | changes during processing 
- «+ il quench tank and oil cooling system 

.. washing quench oll from work 
..- decarburization and carburization troubles 


OFFERS MANY ADVANTAGES 
Improved surface appearance... Increased tool life... Decreased heating 
costs... Decreased atmosphere costs... Improved working conditions... 
Not limited to high speed steels. 

Write for Bulletin No. 220 for full details. CHICAGO, ILLINOIS 


2 





LINDBERG ENGINEERING COMPANY 2448 W. Hubbard Street, Chicago 12, Illinois 
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Because Youngstown “Scrap- 
less’ Nut Wire is designed for modern 
cold-heading operations, it invites your 
critical tests. You'll find its sizing ac- 
curate and its composition correct. It 
measures up on chemical and metallur- 
gical checks for analysis and micro- 
examinations. 

Available in various compositions, 
including AISI standard as well as 
special sulphurized steels. 


aa 
Ny — WR 
ANS 


PO AME 
f L) ill ff | 
SCRAPLESS” NUT WIRE 
THE YOUNGSTOWN SHEET AND TUBE COMPANY "vr! Ose — Yossosow 


Manufacturers of Carbon, Alloy and Yoloy Steel 


Export Office Fifth Avenue, New York 
WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND TUBULAR PRODUCTS - CONDUIT - RODS - 
SHEETS - PLATES BARS ELECTROLYTIC TIN PLATE - COKE TIN PLATE RAILROAD TRACK SPIKES 
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HEVI DUTY ELECTRIC COMPANY 
LABORATORY FURNACES MULTIPLE GRIT crectaic exciusiver 


MILWAUKEE 1, WISCONSIN 
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with Du Pont 


ACCELERATED SALT WS 


The Free-Washing Liquid Carburizer 





, 





Check these 9 outstanding A dvantages 


1. Free washing—The salts composing this bath and 
their decomposition products are completely water solu- 
ble. Even detergents that may be used in cleaning oil- 
quenched work do not precipitate water insolubles with 
Du Pont Accelerated Salt WS. 

2. Excellent carburizing activity—over a wide oper- 
ating temperature range (1500°—1650°F.). 

3. Bail-out eliminated—The high cyanide content of 
Accelerated Salt WS (66°, NaCN, minimum) will main- 
tain the average bath at operating strength by simply 
diminishing drag-out losses 

4. Excellent fluidity —A minimum of salt dragged out 
on the treated work. 

5. Low molten density — Less salt for the initial charge 
and reduced fresh salt replenishments as compared to 
the barium-activated salt baths. 

6. Mini heat radiation lo and fuming—with 
the floating graphite cover. For the convenience of the 





operator, graphite is incorporated into the Du Pont 
Accelerated Salt WS mixture. 


r A Easy-to-handle pellets—uniformly sized weighing 
approximately one ounce. A minimum of dust to annoy 
the operators when making bath replenishment ad- 
ditions. 


8. No sludge formation —from infusible salt residues 
All salts in the Du Pont Accelerated Salt WS mixture 
and their decomposition products form an homogenous 
melt at operating temperature. 


9. Simple bath control—A single replenishment will 
maintain activity for at least twenty-four hours at op- 
erating temperature. Cyanide analysis, which is rapid 
and simple, is the only chemical control required. 





For further information on Du Pont Accelerated 
Salt WS, or for experienced advice and technical 
assistance in selection and application of Du Pont 
heat treating materials, write or call our nearest 
district office. E. I. du Pont de Nemours & Co. 





FREE MANUAL 
ON MOLTEN SALT BATHS 


More than 70 pages of ~~ 
material on heot treatment, iy 


illustrated. Ask for your copy 


BETTER THINGS FOR BETTER LIVING 


THR« 


(Inc.), Electrochemicals Department, Wilmington 
98, Delaware. 


DISTRICT OFFICES: Bcltimore, Boston, Charlotte, Chicago, Cin- 
cinnati, Cleveland, Detroit, El Monte (Calif.), New York, 
Philadelphia, Pittsburgh, San Francisco. 


Tune in to Du Pont “Cavalcade of America” Tuesday nights —NBC Coast to Coos? 


DU PONT 
CYANIDES and SALTS 


for Steel Treating 


)UGH CHEMISTRY 
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Vist Your NATIONAL METAL SHOW 


ACCOLOY 
ENGINEER 


Cleveland, October 17-21 











e Art LaMasters——Frank Staral—Arnold Moore—Frank Faery 
Bert Sutherland Walter Johnson William Davis George 
Rogers will again be on hand to welcome you to our annual exhibit 
at the National Metal Show .... Drop by and have them tell you 
about the process that provides (for the first time) GRAIN SIZE 
CONTROL in Heat and Corrosion Resistant Castings... . They 
can also reveal information on the results of several years of 
Experimental and Research Development Work devoted to the 
WET RESIStART caSTIn Metallurgical improvement of “hot” components for Jet and 


Turbine Engines. 


ALLOY ENGINEERING AND CASTING COMPANY 
Alloy Casting Co. (Division) 
Champaign, Illinois 


PHY 
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(ounlerflo HEATER e555 pa 
TO REDUCE COSTS! 


Completely self-contained, automatic in operation, this 
direct-fired heater provides an entirely new solution to 
the troublesome problem of plant heating. A “single- 
package” heating unit that can be positioned anywhere, 
it supplies heat directly to the area needing it, efficiently 
and economically. 

Incidentally, it also proves that using Stainless Steel 
does not necessarily increase cost, but on the contrary, 
can decrease it. 


HE heart of any heater is the combustion chamber. 
In the original Dravo Heater sold by the thousands 
to army camps and plants during the war, this chamber 
was made of corrugate d carbon steel lined with refrac- 
tory cement Nume rous fins and deflectors were welded 
to its outer surtace 
To meet the tremendous civilian demand created by 
its highly successful war-time service, Dravo engineers 
recently redesigned the heater to increase its efhciency, 
to reduce its size and weight, to increase its life span, to 
make its operation safer. And in order to maintain prices 
in the face of rising labor and material costs, they took 
steps to speed up its production and to reduce manufac- 
turing costs. They accomplished these things mainly 
by building the combustion chamber of Stainless Steel. 
By specifying Stainless Steel that withstands tem- 
peratures up to 1600° F. they got rid of the troublesome 
and maintenance-demanding refractory lining. The un- 


lined chamber, with its entire surface now exposed to 


the flame and gases, greatly increased heat transfer 
This made it possible to eliminate fins and deflectors, 


allowed them to build the chamber smaller (to reduce 
its heating surface 53°; without reducing operational 
performance ) and to reduce its weight 1500 pounds. 
In addition, the simplified chamber design obtained 
by the use of Stainless Steel reduced the number of 
fabricating operations from 95 to 67. And, even though 
welding with Stainless requires more care, welding costs 
too were reduced because only 186 lineal feet of welding 
were required instead of 400 feet 
® To indicate how U-S-S Stainless Steel might benefit 
you in similar constructions, we recapitulate the bene- 
fits Dravo has obtained by using Stainless:—It has 
enabled them to employ less expensive manufacturing 
procedures than those used previously. It has insured 
greater portability for their equipment. It has improved 
heat transfer and eliminated « xpensive retractory main- 
tenance. Dravo ts now sold on the use of Stainless Steel 
because, as their engineers report, it has given them a 
tremendous advantage over competition in many re- 
spects, one of the most important being i er cost of 


manutacture. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 


CARWEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO WATIONAL TUBE COMPANY, PITTSBURGH 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


United States Steel Corporation Subsidiaries 
Room 2069 Carnegie Building, Pittsburgh 30, Pa 


U-S-S Stainless Steel 


Please have a Stainless representative call on me. 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Name 


Position 


U’S°S STAINLESS STEEL | “~ 


Address 





SHEETS STRIP PLATES BARS BILLETS 
PIPE - TUBES - WIRE - SPECIAL SECTIONS 


1 esas SS aR gee or 
a5 Stan | =| ( e5 


7 


State 





Please send me the new book, “An Introduction to 





TWO NEW di-acro MACHINES 
ald BOOREH 250 


3ist NATIONAL METAL EXPOSITION, CLEVELAND, OCTOBER 17- 21 


e"s é e 


di-acro HYDRA-POWER 


Here is a revolutionary bending machine of virtually uni- 
versal application, for this ONE standard machine can be 
quickly converted into a “custom-built” unit to exactly 
fit each bending job in all types of ductile materials 

The DI-ACRO Hydra-Power Bender will form simple, 
compound and reverse bends in tubing, angle, channel, 
extrusions, moldings, strip stock, bus bars, round or square 
rods and all other solid ductile materials 


di-acro VARI-O-SPEED 


POWERSHEAR 


With its range of shearing speeds from 30 R. P. M. to 200 
R. P. M., the new DI-ACRO Vari-O-Speed Powershear 
offers a tremendous advantage in operating efficiency for 
high speed production shearing. The cutting cycle can be 
set at the maximum speed which the material can be fed 
for any given shearing operation as the necessity of engag- 
ing the clutch for each stroke has been entirely eliminated. 
With this new shearing method, fatigue is reduced, ac- 
curacy increases, production soars! sane * : 

The Vickers Hydraulic System installed in this preci 
sion bending machine provides a smooth even flow of 
power and places the correct bending speed for each type 
of material at the instant command of the operator 


The Vari-O-Speed Powershear also produces clean cut 
straight edges on many delicate and unusual types of 
materials when sheared slowly, which in many cases could 
not be cut successfully with the high speed “impact” type 
of shearing. In all materials a clean edge free from rough- 
ness or burrs is assured because of the permanent pre- 
cision of this rugged machine. Available in 12" and 24" 
shearing widths with capacities to 16 gauge sheet steel. 
Also offered in standard model with single speed. Both 
models equipped with non-repeating safety clutch for 
“single stroke’ shearing. 


Engagement of the control lever starts the bending 
cycle leaving the operator’s hands free until the bend is 
completed and the bending motion is automatically stop 
ped. A flick of the lever returns the machine at high speed 
to loading position, regardless of the speed being used in 
the bending cycle. This is a valuable time 
saving feature for production runs 


See DI-ACRO Machines in Operation at the Show or Send for Catalog > 


LAIR j 
sateen. ONEIL-IRWIN INFG. CO. 398 eicuty ave. LAKE City, MINN. 
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Soves 1QU60 Nearly on Labar Casts! 














Cuts Cleaning Time 667/:% for Harris-Seybold 


NEW ROTOBLAST ROOM CLEANS 
ENTIRE FOUNDRY OUTPUT . .. 





from 1 pound 
castings 








to 2,000 pound 
castings 


Panqgborn 













Cleveland Plant saves $40 daily on labor costs 
while cutting cleaning time on castings from 48 
to 16 man-hours 


Yes—this new Pangborn RoTosiast Room completely cleans every single 
casting Harris-Seybold make for their famous offset printing presses. That 
means old-fashioned sand-blasting bottlenecks are eliminated ... adding up to 
a saving of 32 man-hours a day ... «a better cleaning job in ¥ the timel 
Actually $10,160 a year are saved on labor costs alone! 


Here are more savings: castings are cleaner than before, even though the in- 
tricate work ranges from one pound to one ton! That means faster machining 
. .. less wear on machine tools. Abrasive costs are lower with Pangborn 
ROTOBLAST, adding more savings to the record! 


Pangborn Rotostast: Cleans faster because it throws more abrasive over 
oc larger area with greater density. Cleans better because it produces a finer 
surface than old-fashioned methods. Cleans cheaper because it requires less 
horsepower .. . uses less man power ... needs less maintenance . . . eliminates 
need for air compressor! 


FIND OUT HOW MUCH YOU CAN SAVE! No motter what you clean 

. what you cast... Pangborn ROTOBLAST equipment can save you money on 
your cleaning operation. For complete details, write today for Bulletin 211A. 
Address: PANGBORN CORPORATION,1 404 Pangborn Bivd., Hagerstown, Maryland. 


BLAST CLEANS CHEAPER with 
the right equipment for every job 








New 
Combustion 
Safeguard 


FACTORY MUTUAL 


APPROVED 





BRISTOL ELECTRONIC PYROTROL 


for gas-fired appliances 


This new Bristol instrument (1) makes it impossible 
to light gas appliances under unsafe conditions and 
(2) shuts down the appliance promptly if an unsafe 


condition develops during operation. 


A Combination of Features Found in No 
Other Combustion Safeguard 


1) No special tubes needed. You can get replace- 
ments in any radio store. 

2) No special electrode cable needed. For lengths up 
to 15 feet between electrode and Pyrotrol, use easily- 
obtainable BX flexible cable. Commercially available 
coaxial cable used for longer lengths. 

3) You save on erternal wiring. Power to operate 
main valve, pilot valve and ignition transformer sup- 
plied from Pyrotrol terminals. 

1) Protects against unsafe start. Safe-start relay 
prevents gas flow upon lighting off, should there be a 
leakage path in the electrode head or electrode cable 
of resistance value within normal flame operating 
range or a short circuit between electrode and ground. 

(5) Protects against tube failure. Will shut down 


entire combustion system on loss of emission from 
any electron tube section. 

6) No unnecessary shutdowns. Prevents gas shut- 
off, in accordance with accepted insurance company 
standards, due to momentary flame flicker. 

(7) Unaffected by dust. Completely dust-proof. 

Write for Bulletin W1816. THE BRISTOL COM- 
PANY, 106 Bristol Road, Waterbury 91, Conn. (The 
Bristol Co. of Canada, Ltd., Toronto, Ont.; Bristol’s 
Instrument Co., Ltd., Lynch Lane, Weymouth, 
Dorset, England.) 


Gives You the Most 
from Heat 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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up from the minor leagues 


comes 


stainless 


Stainless steel has now moved up to the 
major leagues. Advances in strip mill tech- sheet 
niques have played an important part. Now, 


CRUCIBLE, using the best of these accepted and s trip 


modern techniques, plus exclusive ones of 


its own ...is producing stainless by specialty 
steel production methods at the busy Mid- 
land Works. In the first mill specifically built . 


for the production of stainless, top steel 
specialists are putting to good use $18,000,- 
QO0 of new tools and buildings. When the 
leader in the specialty steel field applies 


spec ialty steel produc tion methods to stain- 





less, vou can rightly expect that from 
CRUCIBLE you'll get the best that a half 
century of experient e and modern tools can 


provide, 


The new mill will produce stainless in 
widths of '2"’ to 50” inclusive, in all gauges, 
erades and finishes. This is important news 
to users of stainless steels, because with 
lrent Tube Company joining the organiza- 
tion, you can get stainless from Crucible in 
every form: sheets, strip, plates, bars, wire, 
forgings, castings and tubing. Crucible offers 
comprehensive data sheets and unsurpassed 
metallurgical service. Your inquiries are 


wt k ome, 


CRUCIBLE STEEL COMPANY OF AMERICA 
105 Lexington Ave., New York 17, N. Y. 
Branches, War es and Distr 


ibutors in Principal Cites 


 - 


RUCIB first name in special purpose steels 
hot and cold rolled MPL MSh MN dame Ue 


$S + HIGH SPEED + TOOL «+ ALLOY + MACHINERY = SPECIAL PURPOSE + STEELS 
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Processing 


— SS 





CAPACILOG because... 


« e e e Engineers like the control 
flexibility of this Strip Chart Re- 
corder provided by a simple micro 
switch arrangement. The “black- 
hoard” illustration shows 4 roller 
type lever micro switches (A) locat- 
ed on the Control Switch Base (B) 
Control Cams (C) move with Ver- 
tical Shaft (D) which is linked to 
the Pen Assembly. With this simple 


mechanism, providing 6 types of 


control functions, a permanent rec- 
ord of a multitude of process vari- 


ables—temperature, voltage, am- 
peres, speed, etc.—may be obtained. 

Whether your application is in 
the Metal, Chemical, Ceramic, Plas- 
tic or Laboratory Classification, 
there is a model for your purpose. 

Capacilog Strip Chart Recorders 
use the same “Wheelco Electronic 
—No Coniact—Principle” that is 
featured in 40,000 indicating py- 
rometer controllers which have 
successfully been applied in indus- 
trial processing in the past. 
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Industries are s 


Please send me the Bulletin(s) 


old 


Pere eee eee eee sees eee os 


WHEELCO INSTRUMENTS COMPANY 


835 W. HARRISON ST., CHICAGO 7, ILL. 


n 


checked below: 


| C2— 


Strip Chart Recorder 


Z6500— Condensed Catalog 


Nome 
Company 
Street 


City 


Title 





‘the 


WHEELCO eovrore CONTROLS 


RECORDERS se 
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1! ved itself in mony high- FAHRITE Castings ore tailor-made for 
| i ications. Show" ore trays, 


<< 


serv- 

ice where strength is required at elevated 

\ . d in radiant heot- temperatures — temperatures ot which 

\ UN QI ing, fixtures, centrifugally cast tubes. ordinary steel would disintegrate by oxi- 
Fahrite ‘5 also used for retorts, hearths, 


dation Available in @ number of grades 
carburizing boxes and chain. These ond 


to suit articular service conditions. 
others, made of FAHRITE, hold up longer ° ; , 





hey ore designed Complete details supplied upon request 


L FOUNDRY COMPANY a 
ts AT SPRINGFIELD AND LIMA, OHIO 
MACHINISTS 


SPRINGFIELD, 
ENGINEERS 





Both Oe fre Coale- 


BUT ONE COATING LASTS 15-45% LONGER 





; 


/ 


Pictured here are two small samples of zinc- 
coated sheet steel . . . with equal weight 
coatings. 

Photo at the top is a sample of Armco 
Zincerie; regular galvanized at the bottom. 
Actual field tests show the coating on ZincGriP 
has 15% to 45% greater atmospheric corro- 
sion resistance than equal weight coatings on 
regular galvanized sheets. Exposure tests were 
made in seacoast and industrial areas. 

TAKES SEVEREST DRAWS 
The specially-applied coating on Armco Zinc- 
Grie has another important advantage. It takes 
as severe a draw as the steel base without 
peeling or flaking. 

Think of the shop savings with a mill-coated 
steel you can form or draw without. fracturing 
the zinc coating! And think of the extra sales 
value of this longer-life zinc coating that as- 
sures much longer service for your fabricated 
products. 

Armco Zincerip is supplied in sheets or coils. 
Send for a copy of the fully descriptive booklet 
on Armco Zincorip, the special coated steel 
with a record of more than 12 years in proved 
service. Use the handy coupon. Armco Steel 
Corp., 3559 Curtis Street, Middletown, Ohio. 


SEND ME THE ZINCGRIP CATALOG 


We manufacture 


REGULAR GALVANIZED 


z 
c 
3 
> 
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BELT ORIVE: F 
. e the 


OUTBOARD 


OVERHUNG 


Spencer centrifugal type Turbo-compressors are regularly used for supply- 
ing low pressure air for oil and gas-fired furnaces, foundry cupolas, pneu- 
matic conveyors, agitation of liquids and blowing or exhausting for many 
different applications. Spencer Turbo-compressors deliver air at varying 
volumes with a uniform pressure which eliminates the necessity of any ad- 
justment of the blast gate at each change of load. 

MECHANICAL ADVANTAGES Spencer Bulletins are available as follows: Data 
Simple Construction Large Shafts Book No. 107, Gas Boosters No. 109, Four-Bearing 


Lightweight Impellers Ball Bearings No. 110, Blast Gates, No. 122, Foundry No. 112. 


Wide Clearances One Piece Casing Descriptive Bulletin 127 and Technical Bulletin 126 The dischorge may be in any one 


of four positions on any Spencer 
Turbo Compressor 


PE N CE ER THE SPENCER TURBINE COMPANY ¢ HARTFORD 6, CONN. 


JRBU- COMPRESSORS 


See Spencer at the American Gas Section, Booth 2735, at the Metal Show, 
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... combines the coordination 
and unsurpassed experience of 
Republic's Field, Mill and Laho- 
ratory Metallurgists with the 
knowledge and skills of your 
own engineers. It has helped 
guide users of Alloy Steels in 
countless industries to the cor- 
rect steel and its most efficient 
usage .. . IT CAN DO THE 
SAME FOR YOU. 


oe oe 
onan mrs MSE LA 
gre per a 
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LINDBERGH — New York to Le Bourget, France 
BYRD — New York to Biscay, Spain 


CHAMBERLAIN — New York to Germany 


INDIANAPOLIS SPEEDWAY CLASSIC 
Testing Ground for The Automotive Industry 


rs the key that unlocked the Age of Speed and Production 


Thanks to Alloy Steels, and their pioneering by 
Republic, the seemingly impossible often becomes 
a reality. 


Steels in vital parts of racing cars have helped win- 
& I 

ning drivers to achieve fame. At the same time, they 

have demonstrated to automotive engineers new 

Take, for example, the dramatic Atlantic crossings ways to apply their skill and ingenuity. 


of Lindbergh, Byrd and Chamberlain. Here, On the pages of history stand many records of 


Republic Alloy Steels helped write history by 
making possible more powerful aircraft engines 
without adding weight. 


Republic Alloy Steels—in mines and mills, oil fields, 
railroads, throughout all industry—where they have 
helped and continue to make possible new speeds, 


cs $ : new production records, new economies in operation. 
Since then, aircraft designers and manufacturers 


have been taking advantage of the high strength- 
to-weight ratio, the super-toughness, the high re- 
sistance to wear and the all-around dependability 
of these fine steels to produce an ever-improving 
series of aircraft power units. 


Are you sure that you are using Alloy Steels to best 
advantage in your product or process? Why not 
check today with Republic—the men who know 
Alloy Steels? 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES © CLEVELAND 1, CHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


At the testing laboratory of the automotive industry 
—The Indianapolis Speedway—Republic Alloy 


YOU, TOO, CAN BE 
AN EXPERT ON “PROFITS” 
Wouldn't you like to have clear, concise 
answers to the many questions you may be 
asked on this all-important subject? We have 
them for you—in an interesting, colorful 
booklet written by Phelps Adams of The 
New York Sun. Write us for a copy. 


Pig Iron, Bolts and Nuts, Tubing 
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E Keasons. 


why YOUR next Forging 
machine should be an ACME XN 


@ Any ONE of these exclusive features ER CONSTRUCTION 


\ 


would make an ACME XN Forging Machine a H ¢ TYPE MAINSHAFT 
good investment. Added together they assure you | 


onG NADER SLIDE 


\ 


Forging Machine. All the other features that have ou LINERS 
; L 
resulted in ACME’s enviable reputation are fully yiTRAL 


of a faster operating, more accurate and longer lived 


ousttOn DRIVE 


explained in bulletins 57 (covering sizes from 1'." to pate 
NT! 


2") and 77 (covering sizes from 2'." to 5" capacity). ° vé 


B 
ACME MACHINERY DIVISION e 4535 St. Clair Ave., Cleveland 14, Ohio 


ESTABLISHED 1882 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KWIVES © SHEAR BLADES 
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for better screw machine parts 


Aluminum trained experts at Aleoa’s modern screw machine products 
division offer vou reliable advice on: 
1. Choice of aluminum alloys 
2. Proper selection and methods of finishing 
3. Design and engineering advice that may save you money 
or improve performance at no added cost 
4. Careful quotations at competitive prices, and 


5. Delivery on dependable schedules 


You get all these with serew machine parts by Alcoa. plus the 
added advantages of aluminum parts: strength with light weight, 
close tolerances, added sales appeal, range of all commercial finishes 

Complete facilities plus Alumilite* finish exclusive with aluminum. . 
Your Aleoa representative will be glad to give you more facts 
under one roof about our service, and a prompt quotation. Or write ALUMINUM 
Company or Averica. 201K Gulf Building, Pittsburgh 19. Penna. 


*Patented process 


[ALCOA| 


ALCOA ALUMINUM 


INGOT ~ SHEET & PLATE - SHAPES, ROLLED & EXTRUDED . WIRE . ROD - BAR ~ TUBING ~ PIPE ~ SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS « IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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HERE'S LOW-COST PROTECTION 


against heat and corrosion 
in flues or stacks 








LUMNITE® 


Inside of Open Hearth Flue. There are no The interior of this waste-gas coke oven five 
was built with Lumnite concrete. No lining was 


ragged walls or flattened arches. Notice its 


excellent condition after 5 years of service. needed on this job. 


Shooting Lumnite Concrete lining in steel! stack. 
This economical Lumnite lining in stacks pro- 
tects against corrosion and heat 





Flues are fully protected against heat and 
corrosion when Lumnite Refractory Concrete 
is used. Whether used as a monolithic struc- 
ture or as a lining in flues, Lumnite resists 
high temperatures and the attacks of conden- 
sate and sulphurous gases; withstands the abra- 
sive action of high-velocity gases and fly ash. 
In stacks, smooth, jointless Lumnite linings 
allow no breathing, boost drafts and keep gas 
temperatures up. 

Lumnite Refractory Concrete is easily in- 
stalled. It may be placed quickly in any size, 
shape or thickness. Stack linings of Lumnite 
and corrosion-resistant aggregate are trowelled 
in place or ‘“‘shot’”’ by concrete gun over rein- 
forcing mesh. Maintenance costs are low. Out- 
age time for repairs is kept to a minimum 


*“*LUMNITE” 


because Lumnite reaches service strength in 
24 hours or less. Thus long service and easy 
maintenance give you many a plus in econom- 
ical operation. For further information on 
Lumnite Refractory Concrete in flues and 
stacks, write to Lumnite Division, Universal 
Atlas Cement Company (United States Steel 
Corporation Subsidiary), Chrysler Building, 
New York 17, N. Y. 


SPECIFY CASTABLES MADE WITH LUMNITE 


Where suitable aggregates are not readily obtainable, tailor- 
made mixtures, ready for immediate use, are available. These 
factory-prepared mixtures of Lumnite and selected aggre 
gates, when mixed with water on the job, may be cast into 
place for furnace door linings, arches, blast furnace pads, 
annealing furnace car tops and door linings. Special shapes 
can be cast in molds —ready within 24 hours. Castables made 
to meet specific temperature and insulation requirements are 
prepared by manufacturers of refractories and sold by their 
distributors 


is the registered trade mark of the catcium-aluminate cement 


manufactured by Universal Atlas Cement Company. 


LUMNITE 


+ 














“THE THEATRE GUILD ON THE AIR” 


-Sponsored by U. S. Steel Subsidiaries 


Sunday Evenings 
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“FABRICATED ALLOYS 
Inconel Homocarb Furnace Retorts 


with Chic (ice Fabricated Chisato 
Sand Seal Rings 


Rolock’s construction of sand seals adds the exclusive and 
crowning feature that makes this Inconel Homocarb furnace 
retort a leader in its field. All radial welds are eliminated. . . 
Inconel seal is integral with retort. 





The One Piece seal, truly round, insures perfect fit; wrought 
material with sound, full penetration, gas tight welds .. . the 
weld metal having the same strength and resistance to high 
heat and corrosion as the parent metal itself... prevents 
atmosphere leakage, lengthens life of electric heating ele- 
ments, reduces maintenance. 

If you've been troubled by embrittlement from carburizing 
or gas cyaniding atmospheres, and you want to cut heating 
costs, improve work, specify Rolock Inconel Retorts with the 
tried and proven One Piece integral Sand Seal. 


Fabricated Inconel Re tort . . avail- 
able for 15”, 20” and 25 ’ Hor nocarb 
furnaces. 


It’s one piece... It’s Inconel... It’s 
Integral with the retort... It’s 
exclusively a ROLOCK design for 
original or replacement equipment. 


Offices in: PHILADELPHIA * CLEVELAND ¢ DETROIT + INDIANAPOLIS * CHICAGO + ST. LOUIS * LOS ANGELES * HOUSTON 


ROLOCK INC. + 1220 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work jamem 


Easier Operation, Lower Cost 
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NOW! a moderately priced 


electronic pyrometer controller... 


Now—at a cost far less than you think—you can 
bring fool-proof electronic heat control to furnace, 
melting pot, oven, kiln—in fact, to any heating 
device using electricity, gas or oil! The Alnor 
Electronic Pyrometer Controller is a fine, precise 
instrument, at home in laboratory or production 
operations. Yet, its simplified design means real 


savings to you! Pyrometer movement is double- 
a 1F YOU WANT 
ELECTRONIC HEAT CONTROL . 
SEND FOR THIS BOOK! easy to read; automatic cold-end compensator, 


pivoted on jeweled bearings; 6-inch mirrored scale is 


weather-proof, dust-tight case—a truly high-quality 


Bulletin No. 3197-C tells in words and photos the whole 
story of modern heat contro! with the Alnor Electronic 
Pyrometer Controller. As a first step in gaining new ad- 
vantages, send for your copy. Use the handy coupon 


instrument you can afford! 


ILLINOIS TESTING LABORATORIES, INC. 

420 N. La Salle Street, Rm. 523, Chicago 10, II! PRECISION INSTRUMENTS 

C) Send me a copy of Bulletin No. 3197-C FOR EVERY INDUSTRY a 
] Have an Alnor Representative call 


Name 


Company Nome ILLINOIS TESTING LABORATORIES, INC. 


Address 


Chicago 10, Illinois 
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First Quality 
Tungsten 
Die Steel 
for 








Famous for resisting high temperatures 
without checking or cracking 


... widely used in hot press forming of steel and brass 


This low carbon, high tungsten steel stands up under 
dull red heat in severe die applications. It is fine for 
dies and dummy blocks in rod and tube extrusion . . . 
excellent in upsetter machine service . . . and tops 
for dies for hot forming brass and steel on presses. 
HOTPRESS is a good steel to know and use. Let us 
arrange an introduction! 


Vanadium-Alloys 


STEEL COMPANY 


Sy 
< LATROBE, PENNA 


7) 
+, A 
Fea rity yo 


Colonial Steel Division Anchor Drawn Steel Co. 





takes equal importance 


with Strength, Toughness, Corrosion-Resistance 


High strength, toughness and corrosion-resistance make stainless steel 
the ideal material for steam turbine blades—but there’s another quality 
needed, too—WORKABILITY. And you'll find it well developed in 
Republic ENDURO. 


ENDURO responds uniformly in forging—as demonstrated by the largest 
blade above which was forged from a 72” x 3” bar. All four blades indicate 
that a substantial amount of machining was necessary—and here again 
ENDURO shines, particularly in the free-machining grades. 

In addition, ENDURO Cold Finished Bars— processed by Republic’s Union 
Drawn Steel Division—provide close tolerances, accuracy of section, uni- 
form soundness and fine surface finish that combine to hold unit costs and 
rejection losses to lowest possible levels. 


A VALUABLE AID FOR Write us for further information on Republic END RO Stainless Steel Bars 
MACHINISTS —both hot rolled and cold finished—also ENDURO wire. 

This handy Speed and Feed Selector 

will help you in machining stainless 


steel. Send for one TODAY —IT'S FREE. a 


REPUBLIC STEEL CORPORATION REPUBLIC 
ADV. DIVISION . DEPT. MP 
3100 East 45th Street 
Cleveland 4, Ohio 


. 
FREE-MACHINING 


SUANINLESS SHEER, 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 





ee 
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--~SEYMOUR NICKEL SILVER~- 





Wherever Plating Must Undergo Friction 


The piston stems in trumpet valves are typical of the use of Seymour 
Nickel Silver for maintaining a matching color. Constant friction, hundreds 
of polishings, finally wear off the plating of these stems, yet they still 
match the surrounding plate. 


Seymour Nickel Silver is also used for tube braces, mouthpieces, and 
numerous other plated trumpet parts where wear must not show. In 
addition to its clear-through, silvery white color, the extreme rigidity, 
high corrosion resistance and good workability of Seymour Nickel Silver 
make it a preferred choice for many another similar application. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


Other screw machine products 
of Seymour Nickel Silver Rod 
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HEAT TREATING & 
SINTERING 
Beas 


DEGASSING 


BRIGHT SOLDERING 
METAL DISTILLATION 
THERMAL REDUCTION 


MELTING and CASTING 


PRODUCTION FURNACES — MELTING AND CASTING 


High Vacuum Metallurgy is not new as labo- 
ratory technique. It s new as a practical indus- 


trial operation. 


For the first time, National Research Corpora- 
tion offers its services to design and build, to 
your requirements, furnaces which operate in 
the micron pressure range. Pressures run as low 


at 10° mm. Hg. absolute. 
HEAT TREATING — 
Six years’ experience in the engineering and DEGASSING FURNACE 


construction of High Vacuum metallurgical For ILLUSTRATED BROCHURE, write ¢ 
VACUUM ENGINEERING DIVISION, 


National Research Corporation, 
Research Corporation. Cambridge 42, Massachusetts 


equipment is at your disposal. Write National 


HIGH VACUUM FOR INDUSTRY 


NATIONAL\RESEARCH CORPORATION 
CLG WA SE RING 
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you can 6e SURE... te its 
Westinghouse 


One Package... One Responsibility 


LLL nye > vee ee OS FL) gE rrr we - ™ ~ oe ee wey a 


\ 
4 


FROM the smallest job to the lorgest, seven elements enter into every RF HEATING application. 

By using one supplier for all seven, you get single responsibility for: 
PLANNING — Westinghouse engineering facilities for job survey, laboratory research, 
ond design—cimed at your problem; POWER SUPPLY —Reguictors, transformers, 


switchgear, protective devices; GENERATOR — selection from 21 ratings for correct 
O 


equipment for the best results and highest efficiency; Op merit ron 


the equipment on the job; and Westinghouse emergency field service when needed! . . « + + « « 
Westinghouse supplies all seven elements for your application. Call your local Westinghouse 


representative for full details, or write Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Po. 


VW estinghouse 


j.02178 


October, 1949; Page 451 





MISC HEAT RESISTING 
ALLOY 
GRID TRAYS 


MORE LOAD - LESS DISTORTION - LONGER LIFE 


CORED HOLE 


One of the simplest ways of conveying material through a heat 
treating furnace is by means of the pusher tray. The simplest 
kind of pusher tray is the one-piece grid type illustrated above. 
The basic design is light, efficient and strong. Add the Misco 
principle of grid-bar design and here is the strongest, most 
rugged tray construction yet devised. Users are enthusiastic, 
reporting tray life up to 31 years. Let us build maximum endur- 
ance into YOUR equipment. 


THE MISCO PRINCIPLE OF 
GRID-BAR DESIGN 


Grid intersections are cored hori- 
zontally and diagonally through 
the neutral axis. Metal thus re- 
moved from regions of low stress 
is added to areas of high stress, 
where it increases load capacity, 
reduces distortion, and gives 
much longer life. U. S. Pat. 
2242554. 


SPECIFY MISCO HEAT RESISTING ALLOYS furnace Parts ® Roller Rails ® Roller Hearths © Conveyor Rolls © Trays ® Retorts 


Chain © Muffles © Walking Beam Conveyors © Carburizing and Annealing Boxes 
» CAST and ROLLED e Dipping Baskets © Cyanide and Lead Pots © Thermocouple Protection Tubes * Pickling 


- - Equipment © Centrifugal Castings © Miscellaneous Castings and Rolled Bars ® Sheets, 
For all Heat Treating Equipment Plates, Tubes and Welding Rod for use at high temperature or under corrosive conditions 


ALLOY CASTING DIVISION 
Michigan Steel Casting Company 





One of the World’s Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
sinnt and Gestation Ghdistont Stens 1998 GUOIN STREET - DETROIT 7, MICHIGAN 
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7 points 
for better 
melting 


OF FERROUS, NON-FERROUS 
OR PRECIOUS METALS 


wtth 


AJAX-NORTHRUP 
20 & 40 KW CONVERTERS 


( Push-button control. The new Ajax-Northrup converter is self-tuning, does not 
require any adjustments while melting 


Negligible maintenance, limited to annual inspection of two electrodes 
Efficient, low-cost melting, with trouble-free performance 

Extended crucible life 

Reproduces the same analysis melt after melt—even with tough-to-handle alloys 


Easy, quick changeover from one alloy to another makes it the ideal tool for 
small foundries, precision casting, and research 


High Speed—20 Kw. converter melts 30 Ibs. of brass in 20 minutes, or 17 Ibs. of 
steel in 29 minutes. Built also in 3, 6 and 40 kw. sizes. Generator operated units 
to 8 tons 


Free on request— 

Ajax technical bulle- 

tins covering any : 

melting or heating . a SINCE 1916 
problem. 


AJAX ELECTROTHERMIC CORPORATION 


AJAX PARK TRENTON 5, WN. J 


Associate Companies 


THE AJAX METAL COMPANY + AJAX ELECTRIC FURNACE CORPORATION ‘ease 
AJAX ELECTRIC COMPANY, INC. + AJAX ENGINEERING CORPORATION HEATING & ME 
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This is a typical list of manufacturers who, since the end of 


Sunbeam 


the war, have purchased STEWART 


FURNACES to help 


reduce costs and keep themselves competitive 


A Abroff Mfg. Corp. 
Acker & Man, Inc. 
Adams Construction Co 
Addressograph-Multigraph 
Advertising Metal Display 
All-Steel Equip. Co 
Allbright-Nell Co 


° 
Allis-Chalmers Mfg. Co. 
Altorfer Bros. Co 
Aluminum Co. of America 
American Aiir-Filter Co. Inc. 
American Airlines Inc 
American Bal! Bearing Corp. 
American Brake Shoe Co 
American Brush Corp 
American Can Co 
American Cast tron Pipe Co. 
American Chain & Cable Co. Inc. 
American Electric Fusion Corp 
American Hardware 

Corbin Cabinet Lock Div 
American Hollow Boring Co. 
American Instrument Co., Inc. 
American Meter Co., Inc 
American Optical Co 
American Phenolic Corp 
Anderson-Carlson Mig. Co 
Anderson Co 
O. L. Anderson Co., Inc. 
Apex Smelting Co 
Armstrong Cork Co 
Art-Craft Optical Co., Inc 


Atchison, Topeka & Santa Fe Ry. Co. 


Auto Spec. Mfg. Co 
Automatic Electric Co 
Automatic Gas Co. of Columbus, Inc 


we Badger Too! & Eng. Co 
B. A. Ballon & Co., Inc 
The Bassick Co 
J. Bates & Sons 
Baver & Black Div., Kendall Co, 
yuk Cigars, Inc 
Beatrice Stee! Tank Mig. Co. 
Bell & Gossett Co 
Bell & Howell Co 
Belle City Mfg. Co. Inc 
Bendix Aviation Corp 
L. A. Benson Co. Inc 
Bernardin Bottle Cap Co. Inc. 
Blizzard Mfg. Co 
Blue Ridge Pressure Castings 
Bolens Products Co 
Bonney Forge Too! Works 
Boston Wire Stitcher Co 
James H. Boye Mfg. Co. 
Brasco Mfg. Co 
Chas. D. Briddell, Inc. 
Bristol Co. 
Broderick Co. 
. Brown Co. 
Bucyrus-Erie Co 
Edw. G. Budd Co. 
Buick Oldsmobile Pontiac Assembly 
iv., General Motors Corp. 
Burgess-Norton Mig. Co 
Burndy Eng. Co. Inc 


C Caine Stee! Co 
Cameron Mig. Corp. 

Carbo Tool & Die Co 

Carnegie-lilinois Stee! Corp, 

Certain-Teed Prod. Corp 

W. M. Chace Co 

Chain Belt Co 

Chamberlain Corp 

Cherry-Burrell Corp 

Chicago Auto Spring Co 

Chicago & North Western Ry. Co. 

Chicago Pneumatic Tool Co 


Sunbeam 


Chicago Rawhide Mfg. Co 

Chicago, Rock Island & Pacific RR Co. 
Chicago Screw Co 

Chicago, South Shore & South Bend RR 
Chopie Tool & Die Co 

Chrysler Corp 

W. M. Cissell Mfg. Co 
Clayson-Forenz Co 

Clifton Conduit Co 

Colgate Mfg. Corp 

Collyer Insulated Wire Co., Inc. 

Corn Products Refining Co 

Cummins Business Machines 
Cutler-Hammer, Inc 


D Dovis & Furber Mach. Co. 

Day Brite Lighting, Inc 
Deere & Co 
Detroit Gear Div., Borg-Warner Corp. 
Detroit Stamping Co 
Diamond Expansion Bolt Co., Inc 
Doehler- jarvis Corp 
Dole Valve Co 
E. |. DuPont de Nemours & Co., Inc. 
Dynamatic Corp 


E Eagle Pencil Co. Inc 
Eastman Machine Co. 
Eclipse Sleep Products, Inc. 
Ehlert Tool Eng. Co 
Electric Storage Battery Co. 
Emerson Electric Mig. Co 
Essex Wire Corp 
Chicago Transformer Div. 
R- v 
Eveready Tool Co 
Eversharp, Inc 


o Fafnir Bearing Co 
Ferrara Spring & Parts Co., Inc 
Fischer & Porter Co 
Michael Flynn Mfg. Co 
Foreman Mfg. Co 
Frazer & Jones Co 


General Cable Corp 
General Electric Co 
General Motors Corp 
Electro-Motive Div., 
Frigidaire Div 
General Too! & Die Corp. 
Geroter May Corp 
Gibson Refrigerator Co 
Girard Mfg 
Gisholt Machine Co 
Great Lakes Spring Corp 
Green Bay Drop Forge Co. 


4 Hammond Brass Works 
Harrington & King Perforating Co 
Hartford Machine Screw Co 
J. F. Helmhold & Bro 
Hi Level Screw Prod. Co. 
High Speed Hammer Co. Inc. 
Hotpoint, Inc 
Houdaille-Hershey Corp 
General Spring Bumper Div 
Huntington Div 
Oakes North Chicago Div. 
M. D. Hubbard Spring Co 
B. H. Hubbert & Son, Inc 
Hummer Mig. Co 
Hy-Pro Tool Co., Inc 
Hydraulic Press Mig. Co. 


§- Ilinois Tool Works 
International Projector Corp 

J international Tool & Gauge Co. 
James Mig. Co 

Johnston Lawn Mower Corp. 

Jones & Laughlin Stee! Corp. 

A.D. Joslin Mig. Co 
+ 


STEWART inpustriAt FURNACES 


A DIVISION OF 


CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO. ) 
Main Office: Dept. 108, 4433 Ogden Ave., Chicago 23 


New York: 322 W. 48th St. 


Detroit: 3049 E. Grand Bivd. 


Canada Factory: 321 Weston Rd., So., Toronto 9 


A letter, wire or ‘phone call will promptly bring you information and details on 
SUNBEAM STEWART furnaces, either units for which plans are now ready or units 
especially designed to meet your needs. Or, if youprefer,o SUNBEAM STEWART 
engineer will be glad to call and discuss your heat treating problems with you 


Kent Galvanizing Co. 
Kewanee Mach. & Conveyor Co. 
Klein Mfg. Co 
Kroeuter & Co., Inc. 
Kropp Forge Co 
L L-S Mfg. Co 
A. Lakin & Sons 
Landis Machine Co. 
each Co 
Ledkote Products Co. 
Leman Machine Co. 
Line Material Co 


Co 
Lobdell-Emery Mfg. Co. 
Locke Insulator Corp 
Louden Machinery Co 
Lex Clock Mfg. Co 


M Maecey Co., Div. Earle S. irwin Co. 
Magnetics, Inc 

Malleable Industries 

Manganese Stee! Forge Co. Inc 

Manufacturers Machine & Tool Co. 

Marathon Elec. Mig. Co 

McGraw Electric Co 

McHenry Mig. Co 

Mid-States Stee! & Wire Co 

Midwest Brass Forging Co 

Milford Metal Treating Co 

Milford Plastic Too! Corp 

M Honeywell Reg 

Modine Mig. Co 

Mojonnier Bros. Co 

Monarch Marking System Co 

Mossberg Pressed Stee! Corp 

Chas. Mundt & Sons 


N Nachman Corp 

Nash-Kelvinator Corp 
National Elec. Welding Machine Co. 
National Enameling & Stamping 
National Pressure Cooker Co 
National Rivet & Mig. Co 
New Jersey Instrument Corp 
New Monarch Machine & Stamping Co. 
Newark Stove Co 
Northern Electric Co 
Northern Pacific Railway Co 
Northwest Metal Prod. Inc 


O- Chio Brass Co 
Oliver Corp 
P Pacific States C. |. Pipe Co 
Paramount Wedding Ring Co 
Pearlduck, Inc 
Peerless Roll Leaf Co. Inc 
Penn Rivet & Machine Co 
Petersen Mig. Co 
Phelps Dodge Corp. 
Philco Corp 
Pick Mig. Co 
H. K. Porter Co 
American-F ort Pitt Spring Div. 
Precision Mig. Co 
Progressive Mfg. Co 


e Radio Corp. of America 
R. J. Randel Tool Co 
Manhattan Rubber Mig. Div. of 
Raybestos-Manhattan, Inc 
F. B. Redington Co 
W. H. Reisner Mig. Co. Inc. 
Reliable Electric Co 





At s nH 





Bonderizing 
Brazing furnace 
Car bottom 

Case hardening 
Combination 
Complete toolroom 


ei ducti 





P 
heat treat line 
Electric high speed 
Electric pre-heat 
Forging 
Galvanizing 


Name 


Company 


Address 
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Remington Rand, Inc 
Republic Stee! Corp 


° 
Richardson Scale Co 
a 1% Fredericksburg & Potomac 
° 
Roy E. Roth Co 
Wm. & Harvey Rowland, Inc. 
Royal Typewriter Co. 
Ruud Mig. Co 
Jos. T. Ryerson, Inc 


Ss Safety Socket Screw Co. 
Sager Lock Works 

Schultz Die Casting Co 

Scovill Mfg. Co 

Seneca Wire & Mig. Co 

Servel, Inc 

W. A. Shaeffer Pen Co 

Shepard Niles Crane & Hoist Corp 

R. H. Sheppard Co. Inc 

A. O. Smith Corp 

Solomon Sokoloff 

South Bend Lathe Works 

Sperti Faraday, Inc 

St. Joe Machines, Inc 

St. Louis Southwestern Ry. Co 

St. Louis Stee! Castings Co 

Staatsburg Ice Too! Works 

Standard Dredging Corp 

Standard Shade Roller Corp 

Standard Stee! Spring Co 

Steel Fabricating & Engineering Co. 

Stewart Die Casting Div 

Stockham Pipe Fittings Co 

Sylvania Industrial Corp 


T Tait Mfg. Co 
Tennessee Coal, Iron & R. R. Co 
Texas Co 
Thomas & Skinner Steel Products Co 
Tillotson Mfg. Co 
Timken Roller Bearing Co 
Tobin Tool & Die Co 
Townsend Co 
Triangle Auto Spring Corp 
Triplett Electrical Instrument Co 
Tube Turns, Inc 


U- ¥ S. Cloth Cutting Mach. Co 
U. S. Metals Products 

Vv United-Carr Fastener Corp 
Universal Chain Co. Inc 

Universal Oil-Seal Co 

Ushco Mig. Co., Inc 

Vince Forging & Mig. Co 

Vollrath Non-Ferrous Metal Foundry 


W Waterloo, Cedar Falls & 
Northern RR 
Watson Elevator Co. Inc. 
Waukesha Motor Co 
Weaver Mig. Co 
Webster Electric Co 
Western Electric Co., Inc 
Wetmore Reamer Co 
Wisconsin Knife Works 
John Wood Mig. Co., Inc 
Woodring & Wise Machine Shop 


Y- Yale & Towne Mig. Co 
Ypsilanti Reed Furniture Co 
Zz Zenith Radio Corp 


Mail this coupon for complete information 
on furnaces to meet your needs: 


() Gas carburizing 
_) Gas nitriding 
(_] High speed stee! 
(_) Metal melting 


[_] Recirculating 

() Rivet heaters 

(] Rotary hearth forge 
(J Seldering iron heaters 
(J Tempering 

(] Tool hardening 


Title 
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Tool costs took a nosedive when Hot-Work 8 w 
used for the hot-forging of steel spikes up to 54- 
square. Spike production now averages 200,000 
dies; 3,100,000 for grippers; and 1,100,000 for 


pointers. Even longer life is obtained in the pro- 


duction of smaller spikes. 


Longer tool life resulted when Hot-Work 8 was used 
for these header and gripper dies in the semi-auto- 
matic manufacture of steel rivets. These dies out- 
produce other hot-work steels previously used. One 
set of dies turns out 45,000 rivets of 5¢-in. to 34-in. 
size in 8 hours. 


N07-WORK & 


A High. Excellent resistance 
to heat-checking and surface wash. 
Withstands repeated drastic cooling. 


WEAR-RESISTANCE: High. For maximum 
service life in the medium- and high- 
temperature ranges. Hot-Work 8 
gives excellent service life in appli- 
cations where the tool or die reaches 
temperatures as high as 1400 F. The 
material being worked has, of course, 
much higher temperatures. 


CK-RESISTANCE: Good. Stands up under 
heavy impacts. 


HEAT-TREATMENT Anneal at 1600 F, fur- 
nace-cool. Pre-heat to 1600 F prior 
to hardening. Harden at 2150 to 
2200 F, followed by air-quench. 
Temper at 1120 F for best wear- 
resistance; at 1200 F for best shock- 
resistance. Rockwell C-44 to 55. 


Write us for your copy of the new book- 
let, ‘Bethlehem Hot-Work Tool Steels.”’ 


HOT-WORK 38...<¢ 


Bethlehem 
HOT-WORK © 
linproves high-lemperature 
7004 LIFE 


Hot-Work 8 is a veteran hot-work tool steel that cuts tool 
costs because of its high wear-resistance in the higher range 
of operating temperatures. High resistance to surface wash 
and heat-checking also account for its long service life on 
severe hot-work applications. It all adds up to longer life, 
fewer redressings . . . and lower costs. 

Choose Hot-Work 8 when temperatures are high or vari- 
able; and when the tool or die is subject to drastic cooling 
during operation. Hot-Work 8 is versatile because of its ex- 
cellent balance of properties for such applications as crown- 
ers, dollies, hot punches, stamps, striking dies, hot headers, 
hot shear blades, hot stamps, trimmers, and gripper dies. 
Full details are available from the nearest Bethlehem sales 
office or tool-steel distributor. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: 

Bethlehem Steel Export Corporation 






: NEEDED e © equipment for VLE, : 


When seeking a way to make two-dimensional re 
productions in metal of line drawings, which would 
speed up the production of air-foil metal master 
patterns, engineers at Pratt & Whitney Aircraft 
called in General Electric. Working closely with 
Pratt & Whitney Aircraft engineers, G-E designers 
developed a new type of contour-following system. 
Cost of this equipment is justified for this special 
application because the system cuts the cost of 


producing a new metal master pattern by about 


Coil Testing 


75 per cent and reduces production time by about 
80 per cent. Although not applicable to conven 
tional production, the equipment gives Pratt & 
Whitney Aircraft a valuable new tool. 


A G-E Instrument for Your Problem 

You may find that G-E engineers can help you 
by recommending one of the many stock G-E 
devices and instruments. Your problem, especially 
if it is one common to industry, may even justify 
developing new equipment. Write today for help 
to Apparatus Department, General Electric Com- 
pany, Schenectady, N. Y. 


Time, Speed and Torque 


Metal Progress; Page 456 





Force, Strain and 
Thickness Gages 


THERE ARE G-E TESTING AND MEASURING EQUIPMENTS 
FOR NEARLY EVERY INDUSTRIAL PROCESS 


To Cut Costs of Manufacturing or Servicing Rotating Machines 
—wvuse the G-E portable dynamic balancer 


By using the G-E portable dynamic balancer to balance rotors 
in their own bearings, you can drastically reduce the time and 
cost of balancing rotors in generators, motors, and in other ro- 
tating machines. The balancer is easy to use and saves time. One 
operator alone can balance two-bearing machines, and he needs 
to make only three runs. 

Ideal for factory-testing rotating machines, the balancer is 
portable. You can use it for installation or maintenance work, 
and for field service on any rotor within a speed range of 600 to 
6000 rpm and weighing more than 30 pounds. Write for GEA-320. 


To Locate Leaks in Closed Systems 


—use the G-E Type M Leak Detector 


By locating even the smallest leaks while your products are 
on the production line, you reduce operating costs, cut service 
expense in the field——-and safeguard the good will of your cus- 
tomers. Used in G-E refrigerator production for more than two 
years, the Type M detector uses helium as the tracer. The 
detector is so sensitive that it can detect one part of helium in 
200,000 parts of air. Write for GEC-336. 


To Detect Insulation and Winding Faults Quickly 


—use the G-E winding-insulation tester 


You can speed up production-line testing of motors, trans- 
formers, and generators by using the G-E winding-insulation 
tester. At one G-E plant, for example, more than 4000 motors 
a week are tested with one device. 

Less than one minute is required for a complete test, which 
includes resistance, impedance, turn-balance, and complete high- 
potential tests. The operator can determine the nature of defects 
by the wave shapes of the oscillograms on the screen of the 
tester. Write for GEC-321. 











Materials Testing Chemical Analysis Insulation Tester a 
Leak Detector Vibration and Sound 


mmx GENERAL ELECTRIC 
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“he NEW 


PYA-U-VANE 


modern millivoltmeter controller 


Tue NEWS is out about this latest addition to the 

Brown line of temperature controllers . .. hundreds 

of metallurgists have been told the full story .. . 

and reports of high praise are coming in from the 

field! No wonder the reception is so enthusiastic 
- here are the more important reasons! 


Vv Corrective action is instantaneous... provides 
continuous non-cyclic control, 


Separately enclosed high-resistanee galv anom- 
eter, more sensitive and powerful, reduces 
maintenance. 


Electronic control unit plugs in and is highly 
immune to ambient temperature and humidity 
changes. 


*Fail-safe” design and thermocouple burn-out 
feature protect work load. 


Case is universal... for flush or surface mount- 
ing 


Your local Honeywell engineer is ready to give vou the 
facts and figures. Call him in today ... or write for a 
copy of Specification Sheet 112. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4503 Wayne Ave., Philadelphia 44, Pa 


Branch offices in 73 principal cities of the 
United States, Canada and throughout the world 
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“We had a Circulating 


Od fill in our shop” 


“One costly shutdown after another dogged our machine shop opera- 
tions until we finally learned the reason. Our circulating oils were 
foaming and oxidizing which caused sludge formation and critical 
corrosion damage to our equipment. 

“A Cities Service Lubrication Engineer suggested a change in the 
circulating oils. We tried a Cities Service Pacemaker ‘T’ oil. These 
multi-purpose oils are fortified against foaming, oxidation and rust. 

“Results were immediate. Costly shut-downs were reduced by over 
200°. Efficiency of the whole line improved and quality of produc- 
tion was substantially stepped up.” 


Bree_ you use cutting oils, 


write for our booklet “Metal 
Cutting Fluids.” Write Cities 
Service Oil Company, Room 


493, Sixty Wall Tower,NewYork CITIES SERVICE PACEMAKER “T” MULTI-PURPOSE OILS 


5, N.Y. * For Hydreulic systems * For Air Compressors * Other circulating systems 


—ee CITIES EVE — 
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“quch better Control and a Better Producyr 


with HEVI DUTY box type FURNACES.... 


@ Typical of many unusual applications is the process 
of annealing and evacuating vacuum jacketed glass- 
ware in this Hevi Duty box type furnace at the 
Sinclair Refining Company's Research and Devel- 
opment Department at Harvey, Illinois. 

The pumps under the furnace evacuate the glass- 
ware. Temperature is set at 1022” F. for annealing 
and at 700 F. for degassing. Engineers say, ‘Much 
better control and a better product are possible with 
a furnace of this type."’ 

Write for bulletin HD-441. It describes construc- 
tion details and gives complete specifications of 
twenty sizes and types. 


Hevi Duty Electric 
furnaces have long 
been standard in re- 
search laboratories. 
There are many types 
and sizes for your 
specialized needs. 
Tell us your prob- 
lems . . . our engi- 
neers will supply 
the answers. 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVIEBUTY ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 
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PARK “200” QUENCHING O 


-hardens important landing gear parts 





7 


made for world’s largest bomber 





THREE LANDING GEARS on the Con- 
solidated Vultee B36 help support 326,000 
pounds, maximum gross weight of this giant 
of the skies, the world’s largest bomber, 


Rigid government heat treat specifica- 
tions, applicable to landing gear parts, in- 
clude oil quenching. Park “200” quenching 
oil was chosen for its ability to develop 
maximum physical properties of steel with- 
out danger of distortion or breakage. 

Highly efficient Park “200” cools steel 
faster in the upper temperature ranges. Its 
final cooling stage is slow and uniform, 
rendering best surface hardness and depth 
of hardness penetration without danger of 
warping or cracking. May be used as a 
quench from any heat treating medium PARK 200” QUENCHING OlL 
without becoming rancid, breaking down, or 
losing quenching efficiency. ] 

. 

Call your Park representative or write to- 
day for complete details. 36 page illustrated 2 
catalog-manual, loaded with helpful heat ™ 
treating information, available on request. 


3. 
4. 





Six 28-cylinder engines, each devel 
oping 3500 h.p., power the great 
B-36. Wingspan is 230 feet; length 


162 feet. Huge main landing geors 
carry four wheels each (oh @ 


CHEMICAL COMPANY 


/ 
& 8074 Military Ave., Detroit 4, Mich. 
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FAHRALLOY CASTINGS Laiigh at 


Fahralloy chromium-nickel alloys ably with- (3) A grade of Fahralloy to master every 

stand the ravages of high temperatures and condition of heat and corrosion or con- 

corrosion. There are three important reasons: ditions involving both. 

(1) Every casting is made from “Virgin metal”. Typical Fahralloy castings are shown—long- 

(2) Laboratory control of components in time users praise their uniformity and long serv- 
every melt. ice life, resulting in maximum over-all economy. 


Fahralloy parts for pump handling hot, cor- 
rosive liquids. 


Machined Fahralloy valve castings for an appli- 


Fahralloy fixture for handling parts cation involving abrasive wear and corrosion. 


in heat-treating. 


* May we quote on your requirements ? 


CORROSION 


CHROMIUM-NICKEL ALLOY CASTINGS FOR HEAT 
149th AND LOOMIS, HARVEY, ILL. ABRASION 
in Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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Specify THERMALLoy* 
Conveyor Parts for. 


LONGER LIFE 
LESS DOWNTIME 
LOWER MAINTENANCE 


Looking For An Answer to Heat-Treat 


CONVEYOR TROUBLES? 


If you’re bothered by these conveyor troubles: 


@ Jumping the sprockets 

@ Pins “crank-shafting” 

@ Frequent replacement of defective links 
@ High maintenance cost 


... you'll find such troubles can usually be 
traced to improper engineering or inspection 
of the original conveyor parts. 

For example, if dimensions on individual 
castings are not accurate, the driving drum or 
sprocket will exert an unequal pull on each 
line of links. This causes stretching. Pins often 
“crank-shaft”. . . causing belt to “ride” on 
top of driving drum lugs, instead of engaging 
properly. This results in fracture of individual 
links and increased maintenance costs. 

The cure for such troubles rests on careful 


| AMERICAN 


'| Brake Shoe 








engineering and production. Individual cast- 
ings must be identical in length—so the belt 
will engage properly with driving drum, and 
no one link will be overstressed. Good design 
also provides close spacing between links for 
carrying small parts ...and allows sufficient 
clearance to eliminate excessive wear. 

Electro-Alloys has made a specialty of the 
precision engineering and production tech- 
niques required to produce conveyor belts of 
outstanding quality. We can show you proof 
that THERMALLOY high alloy conveyor 
parts give longer life, cut downtime and 
maintenance costs. 

Call your nearest Electro-Alloys engineer. 
Or write Electro-Alloys Divisicn, 1977 Taylor 
Street, Elyria, Ohio. 

THERMALLOY resists temperatures up to 2200 F. 


*Reg. U. S. Pat. Off 
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FIVE PIECES 


OPERATIONS 


STAMPING 
DRAWING 
WELDING 
MACHINING 
FINISHING 





You are cordially invited to view the opera- 
tion of the new Lester-Phoenix HP-1-Z zinc 
die casting machine at the Lester-Phoenix 
plant in Cleveland, during the Metal Show, 
October 17-21. Free transportation will be 
provided from the show to the plant and back. 


Look for the Lester-Phoenix station wagons. 


Write for your 
free copy of 
the Lester Press 


ONE PIECE 


OPERATION 


DIE CASTING 


One of the most prominent radio 
manufacturers in the midwest recently made a 
survey of the parts going into its equipment 
from the point of view of reducing costs. One 
unit comprised of 5 parts involved stamping, 
piercing, drawing, bending, machining 

and partial plating and then required 32 

or more spot welds for assembly! 

It was a matter of simple economy 

which convinced company engineers to turn to 
Lester-Phoenix Die Casting Machines which 
produced the unit in ONE PART! The 
elimination of all the above-mentioned 
operations reduced the cost appreciably. 
You owe it to yourseif to check on how 
Lester-Phoenix equipment can effect 

major savings in your plant! 


ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 

New York Steven F. Krould los Angeles Seaboard Machinery Co Toronto, Canada Modern Tool Works, itd 
Chicago Elmer C. Maywald & Co., Inc New England Kavanagh Sales, Inc London, England Dowding & Doll, itd 
Detroit Thoreson-McCosh Cleveland Don W. Williams Calcutta, India Frances Klein & Co 
Cincinnati Index Machinery Corp San Francisco J. Fraser Rae Sydney, Australia Scott & Holladay, itd 
Milwaukee Marquette Engineering Co. Philadelphia Wright & Gade Tool Co Japan, New York W. M. Howitt, Inc 


distributed by LESTER-PHOENIX, INC., 2619 CHURCH AVENUE ¢ CLEVELAND 13, OHIO 
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TAKES PAINT EASILY— 
HOLDS IT FAST 


Paint stays put—and so do enamels, locquers, varnishes and lithographic 
inks—on products made of durable Weirzin as supplied direct from Weirton 
in coils or cut lengths. Paint and other finishes, once applied, are there to 
stay—safe from the marring effects of underfilm corrosion, which just can- 
not occur in Weirzin. Its tight malleable zinc coating, electrolytically 
applied, is integrally bonded to the steel—to remain intact through manu 
facturing operations, and under all conditions of temperature and humidity 


a~ 
Gay WEIRTON STEEL CO. 


WEIRTON, Ww. VA., Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION, Exccutive Offices, Pittshurch, Po 





Ale... 


METALLURGICAL 
LABORATORY 





EQUIPMENT 


... provides the metallurgist with the most 
complete line of modern designed precision 
machines for specimen mounting and prepara- 
tion available anywhere in the world. This 
finely made equipment has been developed 
through a thorough understanding of the 
requirements of the metallurgist and a rigid 
insistance on perfection in the mechanical design 
and construction of each item. 


Operator using the new Model No. 1506 low speed pol- Everything needed for metallurgical testing from 

isher. Section of laboratory equipped with No. 1251 Duo cut-off machines, moulding presses, and grinders to 

Belt Sander—No. 1700 Electro Polisher—No. 1315 Press the mechanical or electrolytic polishers is included 
in the Buehler line. 


In setting up complete laboratories or adding 
THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT items to present equipment the metallurgists will 
INCLUDES. CUT-OFF MACHINES @ SPECIMEN 


MOUNT PRESSES @ POWER GRINDERS e@ EMERY find in the Buehler liae of coordinated equipment 
PAPER GRINDERS @ HAND GRINDERS @ BELT -verything ‘ded for producing the best work 
SURFACFRS @ MECHANICAL AND ELECTRO POLISH every g needed for g d 


ERS @ POLISHING CLOTHS @ POLISHING ABRASIVES with speed and accuracy. 


Write for bulletin of new equipment or infor- 
mation on any specific item. We invite correspond 


ence relative to setting up complete laboratories 
suitable for any particular requirement 
Exclusive U. S. agents for Amsler and Chevenard Testing Machines 
oe 
& PaARTMERS MEP 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. ~~ 
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Since 1940, when Great Lakes Steel pioneered the application of 
high-tensile, low-alloy steel to cold-stamped automobile bumpers, 
there has been a growing trend to N-A-X HIGH-TENSILE steel in the 


automobile industry. 


Today, every car manufacturer is using the inherent better proper- 


tics of N-A-X HIGH-TENSILE steel for some part of his automobile 


Bumpers and grilles—hoods and fenders—body panels and deck 
lids-—frames and bracings—wheels and hub caps represent a few of 


many applications of N-A-X HIGH-TENSILE steel to the modern car. 


N-A-X HIGH-TENSILEE MEETS ALL REQUIREMENTS OF §.A.E. 950 


GREAT LAKES STEEL CORPORATION 
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HiGh- TENSILE sTeet 


N-A-X ALLOY DIVISION + DETROIT 18, MICHIGAN 
Unit of National Steel Corporation 








We can show you 
the way UP 
in Special Steel Values 


-. ' 
/ 


i . ' 
> 


a“ 


— 
ee 


The only real value in a material lies in stainless and heat-resisting steels, tool steels 


what it will do for you. Will it improve the and sintered carbides, special high-temper- 


quality of your products—let you give more 
to the user at the price? Or, on the other 
hand, will it improve your cost position— 
help to keep open your vital area of profit? 

When you begin to think about better 
materials, you're automatically in the field 
of special high-alloy steels—and Allegheny 


Ludlum. From the various AL families of 


ature alloys and electrical materials, let us 
help you to select the metals that will yield 
the benefits you’re looking for. 

Just remember that the first cost of a 
special steel may be only a little, if any, 
more than the material it replaces—and it’s 
usually many times cheaper in the long run. 


®@ Our Technical Staff is fully at your disposal. 


Complete technical and fabricating data—engineering help, too—yours for the asking. 


ALLEGHENY LUDLUM STEEL Seer oration 


weo 2333 


Pittsburgh, Pa. os Offices i in : Principal C Cities | 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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with new high-speed 


Now, stainless steels in all standard joint designs, in 
thicknesses of 4s inch plus, can be welded faster in 
all positions. 


You can make single or multi-layer welds by either 
beading or weaving. Vertical welds can be made up- 
ward or downward. In short, the Aircomatic Process 
permits the welding of stainless with all the ease and 
versatility of ordinary steels — at a high rate of deposi- 
tion and with complete freedom from slag. 


Continuous feeding of filler metal, and inert gas 
(helium or argon) shielding, are the two main features 
that give this new welding method its exceptional speed 
and flexibility. A bare filler metal, in wire form, is fed 
continuously through a manually-operated gun .. . and, 
of utmost importance, the process deposits a weld metal 
with an analysis almost identical to the filler wire - 
even approximately 60°% of the titanium in the filler 
wire is transferred to the deposited metal. 


Investigate the many advantages this new Airco- 
matic Welding Process, for welding stainless steels, 


Specimen of AIRCOMATIC welding 
stainless — vertical down 


weld stainless steel 


AIRCOMATIC process 


aluminum and other metals, can offer you. If you 
can’t visit our booth at the Metal Show, but desire more 
information in the form of a descriptive folder, delivery 
and price data, fill in and mail the coupon below. 


SEE THE AIRCOMATIC WELDING OF STAINLESS STEEL AT THE AIRCO BOOTH 
No. 2126, NATIONAL METAL SHOW, CLEVELAND, OCT. 17TH TO 21ST, 1949 


Air REDUCTION 


Offices in Principal Cities 


Air Reduction Sales Company 
60 East 42nd Street, New York 17, N.Y 


Please send me your folder (ADC-661) describing the welding of 
stainless steel with the Aircomatic Process ond equipment 


Name 
Address 
Firm 


City and State 
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This stainless kettle makes a fine brew 


Before your favorite lager is brewed, the malt 


bar. The machine also requires stainless strip, 


is analyzed to determine quality and yield pipe, valves and pipe fittings—even the legs 


per ton. Heart of the testing equipment is this 





are stainless angles. Yet every bit of stainless 


stainless “kettle”—a combined water heater— used in this machine is obtained—overnight— 





circulator that keeps the mash bath at requir- 
ed temperature. While gently stirring the 
samples for uniform suspension, this in- 
genious device automatically provides a tem- 
perature of 45°C .. . increases it 1° per min- 
ute up to 70°C and holds this maximum for an 
hour . . . cools to 25°C—then shuts itself off. 

Stainless steel is ‘used throughout, since 
even the slightest contamination makes a test 
worthless. Water is heated electrically, by ele- 
ments encased in stainless tubing. The cups 
are spun stainless sheet, the top is stainless 


plate, and the agitator assembly is stainless 


from a nearby Frasse warehouse. 

It’s simpler, when you're working with 
stainless steels, to work from Frasse ware- 
house stocks. The wide range of forms and 
analyses, so quickly available from this near- 
by source, is a time and effort saving conve- 
nience. For stainless, call Frasse. Peter A. 
Frasse and Co. Inc., 17 Grand Street, New 
York 13, N. Y. (Walker 5-2200) + 3911 Wis- 
sahickon Avenue, Philadelphia 29, Pa. (Bald. 
win 9-9900) + 50 Exchange Street, Buffalo 3, 
N.Y. (Washington 2000) + Jersey City + Syra- 


cuse * Hartford « Rochester + Baltimore. 


for Stainless. Steels aud Tuli 


BARS - SHEETS - STRIP - PLATES - TUBING - ANGLES 
PIPE, VALVES AND FITTINGS - ELECTRODES 


Schwarz Automatic Malt Mash Bath by 
Schwarz Laboratories, Inc. Fabrication: Metropolitan Tool Works 


WEW, SS ~ 2 es 


Stainless 
Mechanical Properties for 
Various Forms and Tempers 


Peter A. Frasse and Co., Inc. 
17 Grand Street, New York 13, N. Y. 


» 


Please send me a free copy of your new stainless steel 


This new Frasse data chart A-7 mechanical properties data chart Sec. A, No. 7. 


supplements the usual stain- 

less property data with a wealth 

of additional detail. It shows 

typical properties—tensile, yield, 

hardness, etc. —of bars, strip, 

sheets, plates and wire in various 

stages of cold working or heat treating. Invaluable for careful 
selection of best stainless steel for your application. Send for 
a free copy today. 


Name apni 
Firm 


Address 





Osccassaneseus 
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“Have used 


successfully for over 25 years 


with great satisfaction”’ 





You will find, like The Ferry Cap 
& Set Screw Co., and many others, 
that Pittsburgh Steel Wire works 
easily in your cold headers and 
gives you economical trouble-free 
operation in your plant. Pittsburgh 
Steel Wire has uniform size to feed 
easily into dies—the ductility to 
form readily in upsetting, extrud- 


ing, roll threading, bending or flat- 
tening operations. The inherent 
quality of Pittsburgh Steel Wire 
gives you assurance that your prod- 
ucts will be sound and tough. It 
will please your operating men and 
help keep your customers happy. 
Specify Pittsburgh Steel Wire for 
all your operations. 
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D trievision RNTENNAS MADE 


STING, 
i! 


The vertical mast and cross-arms of the Ward 
“Minute Man” antenna are made of J&L 
Perwa-Tuse. It takes just 60 seconds to re- 
move the preassembled antenna from its box 
and swing all arms into position as shown 


here. Perma-TusBe 
strength, rigidity and rust-resistance 


antennas combine 


give 


longer trouble-free service—and better tele- 


vision reception. 


PERMA-TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- 
J&L Perma-Tuse for 
the vertical mast and cross-arms in 
the “Minute-Man” series of tele- 
vision antennas, Ward Products 
Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 


resisting 


lL Greater structural rigidity with 
smooth, attractive appearance. 
Greater strength to resist ice loads. 

2. Clearer, steadier, television recep- 
tion. Less vibration from wind. 

 % No mechanical seam in Perma- 
tube to invite rust which would 


reduce the torsional strength. 
4, Ease and speed of installation ... 
at less cost. 

J&L Perma-Tuse is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
Perma-luBE can be 
furnished: bent . . 


ant finish. 
. expanded ... 
flanged - 2» SW aged or fluted. 
J&L Perma-Tuse for 


sion antennas, costs less than any 


televi- 


other tubing with comparable strength, 
j e > 
rigidity and rust-resistance. 


J&L Perma-Tuse is not ogly 


JONES & LAUGHLIN STEEL CorRPORATION 


From its own raw materials, 
J&L manufactures afull line of 
carbon steel products, aswell as 
certain products in OTISCOLOY 
and JALLOY (Ai-tensile steels). 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES « STRUCTURAL SHAPES + 
ROLLED STRIP AND SHEETS ¢ TUBULAR, WIRE AND TIN MILL 
PRODUCTS + ‘‘PRECISIONBILT’’ WIRE ROPE » COAL CHEMICALS 


HOT AND COLD 
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applicable to television antennas, 
but also wherever strength, rigidity 
and rust-resistance are important. 
It is available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 
405 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


Please send me complete information on 
the new J&L STEEL PERMA-TUBI 


mechanical tubing 


Do you recommend PERMA-ITUBE for 


NAME 
COMPANY 


ADDRESS 








“We get 20% longer tool life, 
better finish on B-1112 steel parts 
with 


says this Foreman 


Machine shop Foreman (left) consults 
with a Gulf Lubrication Engineer on 
the performance of Gulf Stainless Cut- 
ting Oil. 


“Gulf Stainless Cutting Oil delivers 20% longer 
tool life than any of the five or six competitive oils 
we tested for this job,” says this Foreman. “At the 
same time, we get smoother finishes with Stain- 
less and fewer rejects.” 

This is one of scores of shops that have im- 
proved production and tool life through the use 
of Gulf Stainless Cutting Oil on certain types of 
jobs. In addition to its outstanding performance 
as a cutting fluid, Gulf Stainless Cutting Oil also 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston - 


New Orleans + Houston + Lovisville + Toledo 


October, 1949; 


New York + Philadelphia + Pittsburgh + Atlanta 


provides adequate lubrication for the working 
parts of machine tools. Thus it is ideal for ma- 
chines using one oil as both lubricant and cutting 
fluid. Another important advantage: it is non- 
corrosive to finished metal surfaces. 

Aska Gulf Lubrication Engineer to demonstrate 
the advantages of Gulf Stainless Cutting Oil and 
other quality cutting oils from the complete Gulf 
line in your shop. Write, wire, or phone your 
nearest Gulf office today. 
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TOTAL|ANNUAL SHIPMENTS 


ALL OTHER CAST PRODUCTS 


+ + 


GRAY IRON CASTINGS 


There must be 
Good Reasons 


SHIPMENTS * MILLIONS OF NET TONS 





for Gray lron’s 


‘ 


43 ‘44 ‘45 ‘46 


INCREASING POPULARITY 


The chart above tells its own story .. . the steady increase «+e GN d here th ey are ! 
_ the le aren iron - eae all other Cast products Gray trons unmatched combination of characteristics 
during the past six years... until today it represents 787, inehides 
of all castings produced. 
oni ae . Castability Corrosion Resistance 
The reasons lie in the unmatched characteristics of Gray 
Iron listed at the right—plus its ultimate economy. Are you 
. 22 Notch itivit Vibration Ab ti 
taking full advantage of these characteristics in your products? a een Sere eee 
Write Department “E” for free booklet, “GRAY IRON— Wear Resistance Durability 


Its Mechanical and Engineering Characteristics, and Details Heat Resistance Wide Strength Range 


Rigidity Machinability 


for Designing Cast Components”, 


Make It Better with Gray Iron 


For Gray Iron Economy-in-Production, Visit Our Booth No. Second Largest Industry in the 
2958, Nati | Metal Exposition, Cleveland, Oct. 17 - 21 Metal-Working Field 





co 


GRAY IRON FOUNDERS’ SOCIETY, ING. | 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, O#/0 
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WARREN 


PETROLEUM CORPORATION 
TULSA, OKLAHOMA 


DISTRICT OFFICES: FORT WORTH; HOUSTON; MIDLAND, TEXAS; 
DETROIT; MOBILE; NEWARK; MT. VERNON, ILL.; MADISON, WIS. 
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-.a guide to help you select the right 
Taylor Refractory for your furnaces 
CEMENTS ¢ RAMMING MIXES 
PATCHES ¢ CASTABLES 


@ The guesswork is taken out of se- 
lecting and using the proper TAYLOR 
refractory cement, plastic and cast- 
able with this new booklet—just off 
the press. It's an easy-to-use com- 
pilation of The Chas. Taylor Sons 
Company’s complete line of cements, 
plastics, castables, patches and ram- 
ming mixes for every type of instal- 
lation. 

If you use refractories, you need th 
this handy booklet on your desk. It 
will put all the necessary facts about Aah TH E Ci AS. TAYLO R $0 NS co ° 
selecting and using these refractory CINCINNATI 14 OHIO 
materials at your fingertips. For your : 
free and postpaid copy, write The xt Please send without cost or obligation a copy of 
Chas. Taylor Sons Company or mail Bulletin 110. 
the coupon at the right. 





Name — Title 





Compay 
Address. 








Zone State 





SPOON lin UP Ni, Ks MMR ll 
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600 
500 NHEIT 
TEMPERATURES FAHRE 


» 


700 


HIGH TEMPERATURE PROPERTIES 


of Cr-V and Cr-Mo-V Spring Steels 


PRINGS FOR SERVICE at elevated temperatures require 

steels which resist softening and lowering of the yield 
point. Unless hardness and yield strength are stabilized 
by correct alloy additions to the steel, these properties 
deteriorate rapidly as the temperature is raised. 


The chart above shows the yield point and tensile 
strength of three types of spring steel at elevated temper- 
atures determined by standard short-time tension tests. 

Springs of plain carbon steel are sometimes used at 
moderately elevated temperatures, although their lower 
yield values prevent them from giving service as satis- 
factory as that of the alloy spring steels. 

Chromium-vanadium steel springs, such as AISI 6150, 
give better service at ordinary temperatures because of 
the higher yield point. In addition, they may be used at 
operating temperatures up to about 700° or 750° F 


because they retain high yield point values as the tem- 
perature is increased. 

Chromium-moly bdenum-vanadiun, steel was especially 
designed for springs operating at temperatures in excess 
of 750° F. It can be used for springs operating at temper- 
atures as high as 850° F or even higher under some con- 
ditions. At 800° F, the yield point of this steel is still greater 
than that of plain carbon steel at room temperature. 

If you have a problem in spring applications at elevated 
temperatures, our metallurgical engineers will be glad to 
help you solve it. 


MAKERS OF 
ALLOYS 


CHEMICALS 
AND METALS 


VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. © DETROIT *« CHICAGO * CLEVELAND «+ PITTSBURGH 





~ 


TAG A.S.1.M. and 
Standard Grade Thermometers 


cy 4G 

+ tia 
“'waes “ys COnp ms 
tw - 


A 


A ™ 
AUTEUR WRENS 


To remove thermometers, sim- Thermometers readily slide in 
ply raise end of box platform or out of spacing retainers. 


TAG —oldest name in the business, with its new 
WESTON affiliation and new, modern plant, now re- 
asserts its leadership in the field. Makers of the 
highest grade thermometers since 1769, TAG is 
first to develop this unique, improved thermometer 
packaging *. The compact, handy design means new 
et ve less cumbersome handling for you. 











Result: reduced breakage, faster inspection, easier 
testing and uniform stocking. 

Complete specifications on each box label. Avail- 
able in lots of three or six to a box. Comprehensive 
stocks. Order from your laboratory supply dealer, 
or direct from us. Catalog 1100 lists and describes 
the complete line of TAG Thermometers and Hy- 
drometers and contains useful Fahrenheit-Centi- 
grade conversion tables. Just write for it. 








* Patent Pending 


C. J. Tagliabue Corporation (N. J.) 


Subsidiary of WESTON ELECTRICAL INSTRUMENT CORPORATION 


591 Frelinghuysen Avenue, Newark 5, N. J. Representatives in all Principal Cities 
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IRON CASTINGS ON 
BLISS PRESSES ARE 


MEEHANITE METAL 


E. W. BLISS COMPANY, Detroit, Michigan, prominent 
manufacturers of a line of mechanical and hydraulic presses 
as well as other machinery, operate two Meechanite foundries. 
The hundreds of tons of Meehanite castings produced in 
these plants are used as structural components for their 
products. 

In their line of presses ranging from a small Inclinable 
Press, Figure 1, to the Giant deep-drawing Toggle Press, 
Figure 2, Meehanite castings are used for such important parts 
as frames, flywheels, brake and clutch housings, connections, 
slides. etc. Presses of these types must be rugged and must 
perform precision work. Their design must incorporate maxi- 
mum rigidity for die life with a proper safety factor below 
the elastic limit of the structural material in order to be sure 
of climinating permanent set. Mechanite castings provide 
these qualities accompanied by resistance to fatigue and im- 
pact. high compressive and tensile strength and excellent 
vibration absorption qualities. 

For further facts about the importance of quality castings 
as units of construction write for the bulletin “The Vital 
Component—Good Castings.” For a copy write to any of the 
foundries listed. 


MEEHANITE FOUNDRIES 


American Brake Shoe Co Mahwah. New lersey General Foundry & Manutacturing Co Flint Ross Meehan Foundries - _ Chattancoge. Tennessee 
The American Laundry Machinery Co Rochester. Hew York Greentee Foundry Co. Crrcage. Hlimors Shenange-Penr Mold Co we Doves, Ohio 
Atlas Foundry Co. Detroit. Michigan The Hamilton Foundry & Machine Co —Wamilton. Obie Sonith Industries, Inc — indianapolis, ind 
Banner tron Works_ St. Lewis. Missouri The Henry Perkins Co Bridgewater, Massachusetts Standard Foundry Co. _ Worcester. Massachusetts 
Barnett Found:y & Machine Co Irvington. New Jersey Sohastone Foundries. inc. Grove City. Pennsylvania The Stearns-Reger Manutacturing Co Denver, Colerade 
H.W. Butterworth & Sons Co Bethayres. Pennsylvania Kanawha Manutacturing Co Charleston. West Virginia = Traylor Engineering & Mig Co Allentown, Pennsylvania 
Continental Gin Co. Birmingham. Alabama = Keehring Co. — Milwaukee. Wisconsin U.S. Challenge Co. __ _.. Centerville, lows 
The Cooper-Bessemer Corp Mt Vernon Obie and Grove City. Pa. Lincoln Foundry Corp. _ Los Angeles. Calitornia Valley tron Works, Inc St Paul, Minnesota 
r €. Long ite Orillia. Ontario Vulcan Foundry Co Cabland . 
Ansonia. Connecticut Hamilton. Ontario Warren Foundry & Phillipsburg. Mew jersey 
Florence P owndry & Machine Co Florence. Wew Jersey Pohiman Foundry Co. inc Buttale Mew York “This a@vertisemen! sponsored By foundries listed above 
Fulton Foundry & Machine Co. Inc __ Cleveland, Ohie Rosedale Foundry & Machine Co Pittsburgh, Pennsyivama 


et 
Soe 


NEW ROCHELLE, N. Y. 


Meehanite. 
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manufacturers are seeking ways © 
d lower costs- In metal cleaning the answer 

ERS. They do 4 better job, fastet> 
METAL CLEANER for 


and, of course, tech- 


Now, more than ever before, 


improve quality ao 
is COWLES METAL 
at lower costs: There is 4 COWLES 
every tyPe of soil, every "YP® of operation. 


nical service—available upon request: 


containin 
technical infor 


Send for this folder 
g complete 


mation. 


etal cleaners 


Prompt Shi 
pment from Local W 
arehouse Stocks 


Cowles Chemical Company 
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the {2 AIRCO No. 3 MONOGRAPH 


Another addition to Airco’s extensive line of gas-cutting machines will 


be coming off the production lines very shortly —the No. 3 Monograph, gas sha pe- 
an inexpensive, portable, oxyacetylene shape-cutting machine. e e 
The new No. 3 Monograph, lowest priced machine of its type (only cutting machine 
$695, including a manual tracing device, torch, tip, tubular rail, hose and 
carrying case) will cut steel up to 8” thick in most any shape. Its cutting 
area is 32 inches by 4 feet 8 inches, and with the addition of 6-foot 
8-inch rails, the length of the cutting area can be extended as desired. 


Further, in addition to regular shape cutting, this new machine will 
also handle straight line, circle and bevel cutting jobs—all with a high 
degree of accuracy. 

The Airco No. 3 Monograph is portable —the machine itself weighs 
but 110 Ibs. and the tubular rail 35 Ibs. The entire unit is packed in 
a carrying case which can be conveniently handled by two men. 
SPECIAL TRIAL OFFER 
Good in Continental U.S. A. Only) 

If you would like to try this machine for two weeks in your own 
shop on your own work, just drop a letter to your nearest Airco office 
or authorized Airco dealer and they will advise you how this can be 
arranged. If you would like a descriptive folder (ADC-660) about this 


unique, new shape-cutting machine, please fill out and mail the 
attached coupon. 


priced at only 4 


Li. 


=) => 
AiR REDUCTION 


New York 17, N. Y. 
See one of the first Airco No. 3 Monographs 


in cperation at Booth No. 2126, 
National Metal Show, Cleveland, 
October 17th to 21st, 1949. 


Please mail your folder (ADC-660) describing the Airco No. 3 Monograph 
Name 


Address 


ee | 
eT Tt Tt 
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THERE 18 NO SUBSTITUTE FOR EXPERIENCE 


er 





‘ 














4 


Keo Y Your) 
C pon 


—— 


of specializing in the salt bath heat 
treating field has taught us many things. Our research has given us vastly im- 
proved salt baths for carburizing, annealing, hardening and tempering and 
enabled us to pioneer in modern black oxide finishing for both ferrous and 
non-ferrous metals. It has proved to us that quality, economy, reliability and 
uniformity are comparative factors. Our products have always been the “best”, 
but today they are better, and tomorrow our chemical, metallurgical, and tech- 


nical researchers may succeed in additional improvements that will benefit us all. 


Heatbath Corporation 
SPRINGFIELD «© MASSACHUSETTS 


* AMERICA’S OLDEST EXCLUSIVE HEAT TREATING SALT BATH SPECIALISTS x 
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For your convenience wherever you are, large and 
diversified bar stocks are maintained in thirteen 
great Ryerson plants. In Allegheny Stainless bars 
alone these stocks include several different kinds— 
inacomprehensive range of shapes and sizes. Rounds, 
squares, flats, hexagons and angles are on hand in 
the exact analyses to meet your particular service 
conditions or required fabricating characteristics. 
Ryerson provides expert technical assistance in 


309 
FOR HEAT © 
RESISTANCE 


selecting the kind of bar best suited to your special 
needs. The recommendations of Ryerson specialists 
are backed by more than a century of practical 
experience. 

Whether your requirements call for carbon, alloy, 
or stainless, hot rolled, cold finished or heat treated, 
Ryerson usually has the right bar in stock for im- 
mediate shipment. For every bar requirement, con- 
tact your nearby Ryerson plant. 





BARS—Carbon & alloy, hot 
rolled & cold finished 

STRUCTURALS—Chonnels, 
angles, beams, etc. 

TUBING—Seomless& welded 


PRINCIPAL PRODUCTS 
mechanical & boiler tubes 
STAINLESS—Allegheny 
metal plates, sheets, bars, 
welding electrodes, etc. 
PLATES—Sheored & U. M., 


Inland 4-Way Floor Plate 
SHEETS—Hot & cold rolled, 
many types & coatings 
MACHINERY & TOOLS— 

For metal working 





RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANT» AT: NEW YORK © BOSTON © PHILADELPHIA © DETROIT © CINCINNATI 
CLEVELAND © PITTSBURGH * BUFFALO « CHICAGO « MILWAUKEE « ST. LOUIS * LOS ANGELES « SAN FRANCISCO 
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Keonomy in Production 


‘ 
SINCE the theme of the forthcoming convention 
and exposition of the American Society for Metals 
is to be “Economy in Production”, it was fitting 
for the exposition management to offer some 
prizes for case histories showing how members 
of the Society have achieved economy in various 
metallurgical activities. The rules of the con- 
test demanded quick action, brevity of presen- 
tation, and credit to men and plants. 

The following 30 pages present a selection of 
the entries. They were extraordinarily varied in 
subject, indicating certainly that the members of 


the American Society for Metals are exerting a 


salutary influence on hundreds of details in metal 
manufacturing operations First prize of $300 
has been awarded by the judges to Leonard G 
Daniels for his entry “Great Savings in Replacing 
Complex Assemblies by a Single Investment Cast- 
ing” (p. 490); second prize of $100 to Charles R 
Funk for “Chromium Reduction and Recovery 
From Scrap or Ore in Basic Openhearth” (p. 486) ; 
third prize of 360 to John F. Tyrrell for “Dies for 
Deep Drawn Objects Designed by Unfolding Final 
Shape” (p. 494); and fourth prize of $40 to J. C. 
Heymann for “Efficient Phosphating Compound 
for Cold Drawing of Steel Tubing” (p. 497) 


Electric Furnace Melting — 


Quality Control Creates and Maintains 


More Uniform Steel and Greater Production 


By W. O. Igelman @ 
Vetallurgist 


and F. 3S. Nussbaum @ 


Assistant Metallurgist 


National Malleable & Steel Castings Co. 
Melrose Park Works, Melrose Park, Ill. 


YINCE the end of World War Il, National Mal- 

leable & Steel Castings Co., in applying quality 
control methods to new equipment and processes 
installed during the war years, has improved 
quality, uniformity and economy in its metal- 
lurgical practice. This improvement has influ- 
enced not alone the metallurgical department's 
results, but those in foundry and other operating 
departments. as well. 

A first step in achieving the desired goal 
consisted of installing quality control charts, 


recording trends of operation as observed by the 
metallurgical department. These charts indicated 
without question that the quality of the metal 
principally intended for railroad castings) 
required improved metallurgical control. Toward 
this end, supervision was more concentrated, 
and the melting practice was improved; likewise, 
more extensive exploitation of the quality control 
methods was thought highly desirable. 

Prior to the change in melting practice (indi- 
cated by quality control records) it was a common 
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occurrence to melt individual charges varying considerably in 


w 
o 


chemical content. The type of available scrap was mainly the 
cause of this condition; not much thought was given toward 


i 
Oo 


improving the charge, since little could be done at the time 
toward procuring better scrap. It was necessary, therefore, to 


164) 
Oo 


vary the amount of ore additions to the different charges by as 
much as 200 Ib., and the 
resultant fluctuations in the 
working conditions of the 





» 


0) 
¢ 


Fig. 1 Relation Between Reduc- 
tion in Melting Scrap and Cup 
Fractures Shows That Heats That 
Give Cup-and-Cone Fractures Have 


molten metal were reflected 


N 
12) 


in erratic physical properties 
of the final steel. Standard- 
ization of charges and ore 





Melting Scrap Reduction,% 


Cut Scrap to a Small Proportion of 


® 
12) 


the Former Expectancy. Base of 
vertical coordinates: 100% = melting 
scrap produced in first half of 1948. “50 70 80 90 100 


Higher physical properties accompa- C Fractures,% 


additions was therefore 





desirable and accordingly 
initiated. At this time no 
changes were made in the 





2 : nied the reduction in melting scrap 
intended final analysis. 


In addition to keeping would accompany the metal into 
the average carbon content of the the ladle during tapping; further- 
charges more constant by the more, ladle deoxidation of the 
use of select scrap (and also ; : metal would be difficult if this 
high enough to give a vigorous % aa slagging had not been done. This 
boil), it was decided to change : - ’ practice also resulted in losing 
the melting schedule itself. Up < etaee 9" variable amounts of final alloy- 
to that time, the greater portion A wees ing additions in the slag, thus 
of the slag was raked off after of + causing unpredictable chemical 
final additions had been made, — ee variation in the metal.  Off- 


just prior to tapping, and after * : ; at: analysis heats, which would 

adequate time for complete solu- 2 pe ; require special heat treatments 

tion of the finals. BS ae i : at additional expense, were not 
The slag was raked off at Boe 4 infrequent. 

this point in order to avoid Beare et 3 To overcome these difficul- 

losing too much deoxidizer in pat ies Ss as ties it was thought desirable to 

the large volume of slag which remove the greater portion of 


slag immediately after the boil 
was completed and the block 
320 f : c had been dissolved in the melt, leaving only 
sufficient slag to protect the metal surface from 
the atmosphere. The amount of slag remaining 
within the furnace at this stage of operation is 
nearly constant for all heats, and the slag present 
when tapping is neither objectionable in nature 
nor voluminous. 





The results obtained from changes made in 
the practice were noted, correlated from quality 
control charts in use, and resulted in appreciable 
savings. The recovery of final addition agents in 
the metal was found to be higher and much more 
consistent than with the older method. For exam- 


ple, a savings of 3.5° of the silico-manganese was 


Fig. 2-— Quarterly Averages of Ductility Figures (Per- 
centage Elongation and Reduction of Area) Corre- 


lated With Percentage of Cup-and-Cone Fractures 
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Table I— Cost Reduction in Melting Department 





REDUCTION IN Cost, % 


QUARTERLY - - 
PERIODS ELecrricaL| Evec- | Apprrion 
LABor POWER rRODES | AGENTS 


First, 1948 “ | 
tony : 11.5* 10.6* 10.2 
Third 18.2 7.7 | 9.6 
Fourth 26.8 18.2 11. 
First, 1949 23.7 15.1 

Second? 10.0 











realized on the average heat. It was found upon 
metallographic examination that undesirable 
chain-type inclusions, often encountered in the 
steel before the change, became considerably less 
frequent and soon were completely absent. 

This highly favorable condition of the metal 
was reflected in continually 
improved physical properties. 


cone fracture is an indication of a well-made heat. 
This line of thinking was verified when it was 
observed that the frequency of the ductile frac- 
tures increased gradually, after the previously 
described changes had been made. This gradual 
improvement was paralleled by improved physical 
properties, both as to ductility and strength. Aver- 
ages of all properties considered, summarized into 
quarterly periods for 142 years, are found in 
Table III. The third quarter of 1948 should be 
considered as the demarcation period. It should 
be noted that the percentage of cup fractures 
together with vield strength, tensile strength, 
elongation, and reduction of area, have been grad- 
ually raised without changing the intended final 
analysis. At the same time, the percentage of 
scrap, directly accountable to poor metal condi- 
tions, has decreased noticeably (to one quarter its 
former amount) and the retreatments or addi- 

tional treatments required have 

decreased to a very low figure 


Further evidence that a change Table Il — Cost Reduction in Heat indeed. Because of the 


had taken place presented itself Treating Department improved chemical 


control of 





upon studying the heat treating 
efficiency and the percentage of QUARTERLY 
scrap attributable to metal con- PERIODS 

ditions. Where previously some 


poorly made heats required, for First, 1948 


Second 
and often a complete reheat Third 
treatment, a far greater per- Fourth 

7 ‘ire ( q 
centage of heats now passed all First, 1949 
Second 


example, a tempering treatment 





physical requirements by a 


the melting practice, we never 
{EDUCTION IN 


C a have heats now that are impos- 
LOST, % : 
sible to heat treat so as to 
LABOR FUEL obtain at least the minimum 
physical properties. 
Summarized data for the 
30.3 6.9 melting and heat treating 
33.3 20.7 departments are presented in 
36.4 31.9 Tables I and IL. These 
39.4 19.0t . 
summaries, correlating the 


15.1* 9.5* 








good margin after a_ single 

normalizing. This favorable 

accomplishment brought about a considerable 
savings in time, handling, fuel and furnace life, 
as shown in Table II. 

A basis for comparing the old and new proc- 
esses was established by tabulating the type of 
fracture obtained when test coupons from each 
heat were broken during the tensile test. It is usu- 
ally considered that the ductile type of cup-and- 


improved costs for the quar- 

terly periods with the upward 
trend of physical properties tabulated in Table III 
and illustrated in Fig. 1 and 2, present evidence of 
improved practice and greater economy. It should 
be noted that all data have been adjusted in such a 
manner that fluctuations in cost of materials, labor 
or fuel, due to market conditions or wage adjust- 
ments, have been eliminated so as to obtain a 
comparable set of data. 


Table If1l — Average Physical Data for Railroad Castings 





*January to March, 


1948, is used as the base TENSILE PRoperties . REDUCTION 


period QUARTERLY - 


+Two-shift opera- PERIODS YIELD Untmate | Exon- |Repuction| F®4& | arrrmputanie| P8"4T- 
tion was begun; three STRENGTH | STRENGTH | GATION IN AREA 


shifts previously. 

tFurnaces were 
used 16 hr. and not fired 
during remaining 8 hr., 
thus requiring some 
additional fuel for heat- 
ing up. 





First, 1948 | 44,011 psi.| 74,826 psi.| 28.8% 45.6% | 62.2% 14.5 
Second | 44,487 74,481 29.4 46.1 58. 13. 
Third 45,862 75,640 29.1 45.4 53. 38.9% 12.2 
Fourth 46,088 75,258 29.8 46.5 52.6 47.8 6.6 
First, 1949] 45,327 75,160 31.7 50.0 76.5 53.8 44 
Second | 45,415 75,458 29.8 49.9 9.6 75.1 1.1 


Cup . 
UI 10 Scnap REHEAT 


rURES MENTS 


TO METAL 
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Alloy Recovery — 


Chromium Reduction and Recovery From 


Serap or Ore in Basic Openh arth 


N 1944 there was a vast quantity of chromium- 

contaminated scrap which was a burden on the 
market. The openhearths were unable to recover 
the chromium metal, alloyed in the scrap, and were 
thus experiencing a great financial loss, besides 
being downright wasteful of a very strategic alloy. 
Melt records from a number of shops indicated the 
normal recovery to range from 18 to 28% — that 
is to say, 72 to 82° of the chromium was lost as 
oxide (Cr,O,) in the slag. These figures clearly 
indicated the value of developing a furnace prac- 
tice permitting a greater recovery of the alloy. We 
decided to establish such a practice at our Chicago 
Heights plant and immediately studied heats made 
with various amounts of alloy steel scrap of known 
composition. Slag and metal tests were taken 
approximately every 10 to 15 min. during melting 
and up to the time the heat was tapped. Slag tests 
were taken in the form of pancake tests and were 
analyzed for CaO, SiO., Fe, FeO, Fe.O,, MgO, MnO, 
Cr.O,, P.O,;, Al,O, and S. Thin slag sections were 
also prepared for petrographic study; metal tests 
were analyzed for C, Mn, Cr, Si, P and S. 

From this work we soon concluded that if we 
could control the position of the Cr.O, in the slag. 
we would be better able to promote its reduction. 

Cr,O, could be present as a separzte spinel phase, 
or as part of the oxide phase of the slag, in 
“solution”, so to speak.) 

Melting data indicated that chromium, acted 
similarly to manganese, in that a large percentage 
of it was oxidized during the early melting period 
Further, it was known that Cr.O, has a_ very 
strong tendency to react with the FeO in the slag 
or dissolved in the metal, forming what is known 
as a spinel, a mineral consisting of FeO, MgO, 
Al.O, and Cr,O,, the main constituents being FeO 
and Cr.O.. Large quantities of this mineral caused 
the slag to be very thick and heavy and most 
difficult to work. 

A correlation of the data collected with the 


By Charles R. Funk & 
Chief Metallurgist 
American Locomotive Co., Railway Steel-Spring Div. 
Latrobe, Pa. 


aid of J. O. Griggs, openhearth superintendent, and 
L. W. McConnell, plant metallurgist, indicated cer- 
tain trends, from which we deduced enough facts 
to warrant trying certain controls. By trial and 
error we were able to reduce the Cr.O, in the slag 
to metallic chromium which migrated back to the 
metal bath. Seldom was the chromium recovery 
less than 70° ; in fact, we aimed for 80 to 85% 
During this time we were making a large tonnage 
of S.A.E. 8700 steels (the so-called “National Emer- 
gency Steels” with about 0.50% nickel, 0.50 
chromium, and 0.25° molybdenum) and for one 
month’s production averaged 838° chromium 
recovery. This represented an increased recovery 
of 60° over standard practice. 

Furnace practice is described in U. S. Patents 
2,422,299 and 2,464,302, the first covering the use 
of chromium scrap and the second the use of 
chrome ore as a source of chromium. The practice 
involves a controlled charge so as to obtain the 
desired lime, silica, iron oxide and a low slag vol- 
ume, and a method of slag development by 
additions of deoxidizers such as lime, silicon, alu- 
minum, carbon and fluorspar, so as to obtain 
reactions whick will result in the ultimate reduc- 
tion of the chromium oxide. It is advisable to use 
at least 606 burnt lime in the charge so that iron 
oxide and slag volume are low and the lime-silica 
ratio is not less than 1 at melt-in (preferably 1.4 
and of the ice-fern type rather than the furrow- 
type slag). This in turn assures that most of the 
Cr,O, is in solution in the oxide phase and very 
little of it in the form of chrome spinels, which 
are highly undesirable. 

In the working period of the slag, basicity and 
bath temperature are gradually increased and the 
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iron oxide is kept low and often reduced. The 
above-mentioned deoxidizers along with a sharp 
flame are employed. A reboil is used at the proper 
time to assist in high temperature. The slag addi- 
tions are made in such a manner that most of the 
Cr.O, reduction occurs after the reboil. The block 
should be short with a minimum of silicon used. 

Fundamentally the process requires minimum 
slag volume, slag control as to basicity and FeO 
content, high working temperatures, and the use 
of strong slag deoxidizers. To indicate the savings 
we quote the following for a 60-ton heat, using 1944 
cost of chromium, 13¢ per lb.: 

Chromium charged in the scrap, 735 Ib. 
Normal recovery, 23% 169 Ib. 
New recovery, 83% 610 Ib. 

If this heat of alloy steel were made from a 
charge of chromium-free raw materials, and the 
610 Ib. of chromium were to be furnished by an 
addition of 70% ferrochromium at a normal 
recovery of 70°, 870 lb. of chromium (1240 Ib. of 
ferro) would have to be added. This addition 
would cost $1.885 per net ton at 1944 prices of 
ferro. The alternative, before the introduction of 
our new practice, would be to melt down chro- 
mium-bearing scrap, and lose most of the chro- 
mium in the slag: 441 Ib. of chromium would have 
to be replaced by ferrochromium, costing #£1.365 


Fig. 1— Heat Log of a Graphite Charge, 
Using 45 Lb. Burnt Lime per Ton in Work- 


ing Period. Chromium recovery 70.7% 





Coke 


Coxe # 
4 


me and 
| 
angangsg J. 


Coke 


Spiege 


me and 
mean 
~ 


he 
8 
Burnt L > 


urnt Ll 
eS 

o-M 
+ 


ce 
> 











4Hr 35Min 


After Charging 


per net ton of steel on the above bases of prices 
and recoveries. 

The success of our practice was far beyond 
expectations on heats recarburized either with pig 
iron or with graphite. (See Fig. 1 and 2 for 
typical heat logs.) It was therefore decided to try 
charging chrome ore instead of chromium scrap 
2000 Ib. of ore containing 44% Cr.,O, was used for 
first trials; again, recovery was far beyond antici- 
pations. The first eight heats made showed an 
average recovery of 77% Cr 

Figuring the ore at $36 per gross ton, we have 
the cost of contained chromium as 0.7¢ per Ib 
The 60-ton heat thus acquired 462 lb. of chromium, 
If the 462 Ib. 
were to be replaced by a furnace addition of 70‘ 


at a cost of 336 or 60¢ per net ton. 


ferrochromium at a normal recovery of the addi- 
tion of 70°, 660 lb. of Cr in 943 Ib. of ferro would 
have to be added. Thus the actual savings over 
adding ferro is $1.43 — 0.60 = 83¢ per net ton 

Review these figures with present market 
prices of 70% ferrochromium and chrome ore and 
you will note that there is a far greater savings 
today than we had in 1944. A balance of all costs 
indicates that a saving of at least $1.00 per net ton 
can be made in the openhearth melting of alloy 
steels containing chromium — which in the course 
of a year would add up to a staggering sum. 


Fig. 2—- Heat Log of a Pig Iron Charge, 
Using 48 Lb. Burnt Lime per Ton in 
Working Period. Chromium recovery 81.5% 
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Rapid Analysis — 


Recording Spectrometer Reduces Analytical 
Time 30-Fold and Speeds Furnace by 10% 


BOUT two years ago we reported the instal- 

lation of a recording spectrometer, the 
“Quantometer”, in Metal Progress (December 
1947). It is now a pleasure to report that its 
operation surpassed all expectations. It not only 
speeded up the determinations of composition 
with considerable savings in cost, but also 
increased the accuracy of the analysis and — what 
eliminated lost 
furnace time and thereby increased production. 


is of greater economic value 


Due to greater accuracy of analysis, we can make 
better use of available raw materials, a matter 
which is of great value in the smelting industry. 

In our installation at the Apex Smelting Co. 
in Cleveland we are able to determine up to 18 
elements simultaneously. The range is from 0.001 
to 0.2% 
for others. The accuracy at the outside is +3‘ 


for some elements and 0.1 to about 15% 


of the amount present. This accuracy is particu- 
larly good in low ranges, where speedy chemical 
methods usually are fairly inaccurate. The speed 
of analysis is 45 sec. The total time per sample 
per analysis which includes sample preparation, 
running three furnace samples in duplicate, cler- 
ical work, and reporting amounts to 20 min. 
The total time expenditure per element determina- 
tion is 0.024 man-hours when the Quantometer is 
working at peak efficiency. To compute the sav- 
ings this should be compared to 0.54 man-hours 
for chemical and 0.143 man-hours for spectro- 
graphic analysis. Since our previous analytic 
methods consisted of chemical plus spectrographic 
analyses, the comparison is 0.54 plus 0.143. or 
0.683 man-hours against 0.024, or 28.5 to 1. Repre- 
sentative data are contained in the following 
statement from J. D. MacCall of our Cleveland 
spectrographic laboratory. 


By Walter Bonsack @ 
Director of Laboratories 
{pex Smelting Co., Chicago and Cleveland 


Quantometer Performance in November 19148 
Control samples 14,646 determinations 
Final samples 10,629 
Received material 6,772 
{esearch 373 
Calibration standards 8,274 
Total 40,694 
Comparison of the above figures with the 
chemical and spectrographic methods one yeat 
ago will show a striking increase in efficiency: 
Man-hours required for determination: 
Chemical 0.54 Nov., 1947 
Spectrographic 0.143 Nov., 1947 
Quantometer 0.024 Nov., 1948 
Determinations made per man-hour: 
Chemical 85 Nov., 1947 
Spectrographic 00 =Nov., 1947 
Quantometer 42.50 Nov., 1948 
Speed of analysis, then, has definite bearing 
on speed of production. By the previous methods 
every furnace had 1'% to 3-hr. waiting time per 
heat for final check analysis before it would be 
poured off. These lost hours can be eliminated 
completely, or in exceptional cases reduced to less 
than ‘2 hr. Depending on the number of furnaces 
in operation and the price put on one furnace-hour 
the savings are evidently considerable. In fact, 
if 10 furnaces are operating, the time saved is 
equivalent to having one more furnace. 
Analytical control starts before the material 
gets into the furnace. Incoming raw materials 
can be and are sorted quite often. Small samples 
can be cut from questionable pieces of reclamation 
scrap and completely analyzed (or only typed as 
to alloy) in 40 and 10 sec., respectively, per sam- 
ple. This cannot be done by other means with the 
same speed and accuracy, yet it is valuable to the 
buying, receiving, and production departments. 
During the making of the heat, every charge 
of raw material can be checked immediately, 
allowing quick adjustments. Finished heats can 
be checked for uniformity before pouring and 


again during pouring. When the last ingot is 
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poured and stacked, the analysis of the heat is also 
finished and, except for other physical inspection 
tests, the heat is ready for shipment. All these 
factors are of great value to the production depart- 
ment. Due to the constant checking of the furnace 


charge, the uniformity of the metal is vastly 
improved, and with it the quality as well. 

The advantages shown above were so well 
appreciated by management that another instal- 
lation was authorized in our Chicago plant. 


More Accurate Castings — 


Mercury Pattern Solves Production Problem 


for Part Requiring Accurate Interior Surfaces 


( NE of the instruments manu- 

factured by the Sperry 
Gyroscope Co. contains a rec- 
tangular channel with copper 
walls 1, in. thick. Inside dimen- 
sions are 1.877 and 0.877 in., 
both held to +0.000, —0.003 in. 
It is shaped like a capital J, the 
straight end being 6 in. long and 
the curve bent to 1.281 + 0.003 
in. on center line radius. The 
inside corner fillets are ;y in. 
max. radius. The specifications 
also call for a smooth surface 
on the inside. 

A number of metalworking 
firms were contacted and only 
one was willing to try the job but 
could not guarantee the results. 
It was then decided to cast the 
part, using the patented “Mer- 
cast” process, a precision cast- 
ing process wherein the mold, 


Fig. 1 


instead of being made of wax, is frozen mercury. 

First, permanent molds similar to core boxes 
are made very accurately of metal. Their size 
makes allowance for solidification shrinkage of 
the final copper casting. These are filled with 
liquid mercury and frozen in a cold box. Figure | 
looks into such a cold box and shows “core boxes” 
whose covers have been removed; the one at the 
right contains the mercury “pattern” for bottom 
and two sides of the required casting and the one 


Vercury Patterns in Cpen “Core Boxes”. The 
pattern is in two parts; the flat section at left is pressed on 
top of the channel to form the complete J-shaped tube, and the 
complete pattern then extracted from the right-hand “core box” 


at the left contains the “pattern” for the flat cover 
of this J-shaped casting. 

These two parts are extracted carefully from 
their boxes, assembled, riser pattern attached and 
the assembly coated inside and out with a layer 


By L. T. Schakenbach @ 
Precision Casting Engineer 
Sperry Gyroscope Co.. Great Neck, N.Y. 
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Fig. é Casting. Riser 
ifter Shake-Out. 


from another casting to show the smooth interior sur- 


fttached, as It Appears 
The small piece at left has been cut 


faces and the sharp corners required for proper functioning 


about ‘2 in. thick of fine-grained refractory mate- 
rial. All this work must be done at temperatures 
below —38° F., the melting point of mercury; the 
refractory must obviously be “self-setting” in the 
sense that it becomes sufficiently rigid and can 
“dry” at those low temperatures. 

After subzero holding, the mold is exposed to 
room temperature, the solid mercury replica of the 
finished casting melts and the mercury drains out, 
leaving a hollow refractory mold. This mold is 
subsequently dried and fired prior to casting. 

Upon casting, the refractory mold is bedded 
in sand and preheated to 1000°F. Electrolytic 
copper is melted in a 20-kw. induction furnace 
When the metal 
reaches the pouring temperature of 2200° F., the 


under powdered charcoal. 


charcoal cover is skimmed off and a little phos- 
phor-copper is added for deoxidation. 

The casting is shaken out carefully and 
cleaned. The dimensions of the channel vary 
from 0.000 to —0.010 in. of specification and the 
radius of the bend is held within tolerance. The 
saving in making the part by casting instead of 
bending a square tube is estimated at 35°. Also 
satisfactory finish and dimensions are insured 


Eliminate Machining — 


Great Savings in Replacing Complex 


Assemblies by a Single Investment Casting 


NVESTMENT casting has received much pub- 
licity as a method of manufacturing precision 
shapes very difficult to machine, for turbosuper- 
However, within the 
last three years the utility of the process has been 
widely extended. 


chargers and gas turbines. 


Such companies as Thompson 
Aircraft Products, General Electric, Chicago Pneu- 
matic Tool, and Warner & Swasey rely on it for 
cost-saving production of intricate parts of indus- 
trial machinery. 

One of the advantages of the investment cast- 
ing process is that parts can be made from high 
alloy material. Yet a great variety of metals can be 
east by this method: Precision Metalsmiths, Ince., 


By Leonard G. Daniels @ 
Vetallurgical Engineer 
Precision Metalsmiths, Inc. 
Cleveland 


has cast 68 different ferrous and nonferrous alloys, 
including the ordinary industrial alloys and the 
“superalloys” of jet engines. There are few indeed 
of the commercial alloys or steels that cannot be 
readily manufactured into parts of such precision 
as to require a minimum of machining, and of 
such intricacy as to reduce assembly costs sharply. 

A typical instance of economy in production 


is Shown by Table I and Fig. 1. The part is a 
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Table | — Operations for Shuttle Lifter 





CYCLE 
Hours | 


SETUP 


Nu» An 
NUMBER Pani Hours 


OPERATIONS 


Old Method of Machining Subassemblies 
Lifter body 7 0.255 | 0.148 
Upper plate 20 0.390 | 0.388 
Lower plate 20 0.300) 0.316 
Plate 9 0.235 0.168 
Pad s 0.145 | 0.124 
Lock washer 
Cap screw 
Subassembly 1 0.060 


65 1.385 | 1.144 
Grand total 2.529 hr. 
New Method of Machining Single Casting 
Lifter 8 0.164 


0.424 hr. 


0.260 
Total 
Savings 


57 operations 2.105 hr. 











shuttle lifter, a component of a weaving machine 
made by the Warner & Swasey Co. of Cleveland. 
The work sheet comparing the old method of 
production to the new was from its 
engineering department.) Redesigning the part for 
precision casting eliminated bosses necessary for 


secured 


assembly of the five parts with cap screws; elimi- 
nated also were 57 machining operations at a sav- 
ing of 83.2 of the machining and setup time. 
Table Il is an additional exhibit of a shuttle 
feeder, another component of Warner & Swasey’s 
weaving machine. In it, five parts and 15 rivets 
have been combined into one casting with the 


elimination of 46 machining operations and the 


Fig. 1 Fifty-Seven Machining Operations and 83.2% 
of Production Time Eliminated by Combining 13 
Left: Dis- 


Parts Into Single Precision Casting. 


Table 11 — Operations for Shuttle Feeder 





Cycur SETUP 


NUMBER Par 
oe ms Hours Hovurs 


OPERATIONS 


Old Method; Machining and Riveting 
Plate 10 0.112 
Guides 10 0.120 

0.120 

0.128 

0.096 

0.040 

0.012 


0.200 
0.220 

10 0.220 
Block 10 0.310 
Block & 0.160 
Rivets 1 0.075 
Subassembly 1 0.190 

50 1.375 0.628 


Grand total 2.4003 
New Method of Machining Single Casting 
Feedei 1 


0.069 0.028 


Potal 0.097 hr. 
Savings 


| 46 operations 
| 


1.906 hr. 





19 parts 
| 








saving of 95.2. of the machining and setup time 

Further savings, not evident from the tables, 
are obvious. Costs of stock handling, both in 
Also, 
routing, billing, inventory) 


are appreciably lessened. 


production and storage, are greatly reduced. 
administrative costs 
And weight is saved. 
The finished castings are extremely sharp in 
detail. Dimensions are held to 0.002 in. plus or 
minus in parts of this size. 
small as 0.017 in. 


Parts with holes as 
diameter are being cast in 
production by Precision Metalsmiths, Ine. 
show that investment castings are superior to sand 


Tests 


castings in physical properties and sometimes 


excel steel forgings of the same standard analysis. 


assembled parts of shuttle lifter. Right center: As-cast. 
Extreme right: Finished casting. (Watch, for compara- 


tive size.) The part is made of air hardening toolsteel 
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Drop Forge Dies — 


Hard Chromium Plating Cuts Costs of Die Sinking 


By S. L. Scheier @ 


Forging Superintendent 


and R. E. Christin @ 


Chief Metallurgist 


Columbus Bolt & Forging Co. 
Columbus, Ohio 


" Pyreneeongpry savings can be effected by the 
A depositing of hard chromium upon the face 
of drop hammer forging dies. It has been proven 
by actual production tests that wear resistance 
can be increased, die life extended, and flash line 
thickness controlled by this innovation most 
certainly an improvement in production economy. 

Forging die failures include (a) die checking, 
caused by overheating, (b) fatigue cracking, 
caused by stresses in deep cavities, (c) fatigue 
failures, caused by improper fitting between die 
and die holder, and (d) abrasion, caused by the 
flow of hot steel over the die surface. It is the 
rate of this die wear, or “wash”, that is minimized 
by hard chromium plating. The first three types 
of failures mentioned cannot be overcome by 
plated surfaces. 

It is therefore quite obvious that dies with 
deep cavities, sharp corners, or projections, which 
show any fatigue cracking, should not be plated 
These failures are not the result of abrasion. On 
the other hand, it has been proven that there are 
many shapes of forgings where the die impression 
is such that plating with hard chromium will pre- 
vent early die wear. For example, forging dies for 
tin snips and kitchen shears, wrenches, pliers, 
tableware, turbine blades and other thin forgings 
are excellently suited. 

The final finish impression has a_ certain 


Upper Die 








Die 


amount of clearance, called “flash” and “gutter”, 
as shown in Fig. 1. While being worked in this 
die to final shape, the excess hot metal flows out 
of the impression, after the cavity at a local sec- 
tion has filled but the shape requires further 
reduction to bring it down to size. The forging 
n preliminary stages has unequal distribution of 
metal, and has not been preshaped sufliciently to 
suit the different sections.) Severe “wash” will 
be encountered as the metal is forced out through 
the flash. The smaller the flash opening, the more 
compression will the forging undergo, and the 
more improved will be the final quality; however, 
the more pressure applied the more the die will 
wear at this point. 

Although such wear is not too important in 
large forgings, it is very undesirable in small 
forgings, because it is here that the excess metal 
or flash must be trimmed. To keep the forging 
from bending or twisting in cold trim operation, 
it is desirable to keep the flash as thin as possible. 
After the die has been used for some time, the 
other dimensions may not have changed appreci- 
ably, vet the flash has increased or “washed” to 
the extent that the die will have to be reworked, 
either because the forging cannot be satisfactorily 
trimmed or because there is too much metal escap- 
ing through the flash, thereby preventing the die 
impression from filling satisfactorily. 

The face of a worn- 
out plier die is shown in 
Fig. 2. It has been marked 
with chalk arrows where 
the volume is less than at 
any other section, and 
where the wear has been 


big. 1 Cross Section of Drop Forge Dies at the Finish Impression most severe. 
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Fig. 2 


Worn Out Die for Pliers. 


Chalk 


marks indicate where the cross section of the 


orging is a minimum, and where the move- 
Joe 


ment of hot metal (and “wash"’) is most severe 


Fig. 3 (Center) 


Proof Cast of Die for Kitchen 


Shears Which Produced Three Times as Many 


Vormally 


Forgings as 


Expected, by 


Virtue 


of Four Trips to the Chromium Plating Tank 


In Fig. 3 is shown a proof 
cast of a die for kitchen shears. On 
experience, this had been estimated 
to give a certain number of forg- 
With sections of 
such irregular shapes, there is con- 


siderable 


ings per sinking. 
hand work required to 
sink the die, therefore it is quite 
costly. When this one was placed 
in production, it 
after a run of only 10% of 


was discovered 
its esti- 
mated life that the die would wear 
rapidly at the flash line and make 
only half as 


expected. 


many forgings as 
At this point, hard chro- 
mium plating was suggested, since 
the shape of this forging so well 
suited the application. The die was 
then plated (by Master Chrome 
Plating Co. of Cleveland) approxi- 
mately 0.0002 in. thick. The 
plating was after 10% of the esti- 


first 


mated die life; the second plating, 
after 50° of the estimated die life 
was the third plating at 
120° of the estimated die life, and 
the fourth and last at 200°. of the 


spent; 





10% 


sinkings. 


Fig. 4 


) 
Wear on B 


crker 


other 
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of the cost of one sinking, or 5% 
Since it 


sections, as 


estimated die life. The die was kept 
300° of the antici- 
pated die life had been reached! 
The 
as calculated 


life 


in service until 


savings (by four platings, 


from the estimated die 
were two sinkings. In dollars: 


Not PLATED 


Estimated costs of two resinkings #81000 
PLATED 
osts of four 


platings and repairs 200 


Total savings & 800 


This 


costs otherwise to be endured. 


amounts to 80% of the 
Othe 
experiments have substantiated these 
For example, one half of an 


open-end wrench die was plated with 


ideas. 


chromium, and a comparison was 
made with the other (unplated) half 
by measuring the wear at the flash 
lines of the two halves. 
shown in Fig. 4. 


Results are 
(Some wear took 
place on both dies before plating.) 

Again, a set of tin snip dies that 
had been plated when new (since it 
felt that no sticking 
occur) produced 50% 


was would 


of anticipated 
die life at the first plating, and 100% 
of estimated life on the 


die second 


plating. By its present appearance it should pro- 
duce 200% of anticipated die life without further 
plating. The cost of one plating was approximately 


of two 


would require two sinkings 


fverage Wear on Identical Spots on Flash Line 
During Life of Open-End Wrench Die. At points “a” and 
“b” the die was left in production after the plating had 
worn, yet it was intact on the other sections of the die. 


These shoulders are much more exposed to wear than 


shown by the severe wear of the un- 


plated die at these same regions (connected by arrows) 





without plating to produce the same number of 
forgings as one sinking and four platings, the 
costs should be based on the latter, and would 
show that 30% of the die sinking costs could be 
saved by chromium plating. 

It is easy to judge when it is necessary to 
replate. Merely swab the die with copper sulphate 
solution. Where the chromium has worn through, 
the die will be attacked and red copper deposited, 


and the protected portion will remain steely white 

We have therefore concluded that there are 
two deciding factors as to the type of dies that 
can be plated at a savings: 

1. Chromium plate only those dies which are 
giving excess wear; mainly, at the flash line. 

2. Chromium plate only those dies of a 
design where cost of one sinking is equal to, or 
greater than, the costs of at least two platings 


Progressive Stamping Dies —— 


Dies for Deep Drawn Objects 


Designed by Unfolding Final Shape 


By John F. Tyrrell & 
Research Metallurgist 
Solar Aircraft Co. 

San Diego, Calif. 


Fig. 1 Set of Four Stampings Showing Progres- 
sion to Shroud Section With Nearly Vertical Sides 


N SCHEDULING the fabrication of complex 

sections required in many aircraft components, 
the question often arises as to whether it would 
be cheaper to make a small number of extremely 
complex parts or to make a large number of eas- 
ily formed pieces and weld them together It 
would appear, on the face of it, to be more eco- 
nomical to produce only a small number of parts 
and eliminate as much welding as possible; how- 
ever, complex parts require intermediate stages 
dies), and annealings, and often the high number 
of rejections through cracks outweighs the 
In addition, it 
may be necessary to use a material of heavier 


savings realized by less welding. 


initial thickness so that the designed gage may 
remain in those areas of the pressed article where 
excessive thinning occurs during the forming 
operation. 

For example, in some sections of the engine 
exhaust system of the Boeing B-29 Superfortress, 
the initial gage thickness had to be 0.078 in. for 
a final required thickness of 0.050 in. throughout 
the section. When these same sections were pro- 
duced at Solar Aircraft Co., 
method described below, the initial sheet thickness 


using the stage die 


was reduced to 0.063 in., and the thickness toler- 
ances were easily maintained. Savings resulted 
not only of 20° in expensive metal’s first cost, 
but also in several pounds in the final weight of 
the aircraft. 


The yrocess to be deseribed, as originally 
I b 
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conceived by its inventors and patentees, Lewis 
E. Burger and Jennings B. Skinner, was developed 
as a simple, inexpensive, and nonmathematical 
method of preparing stage dies for the fabrication 
of the complex shapes found in aircraft compo- 
nents of sheet metal. Because their idea was 
based on the premise that the metal blank should 
be allowed to flow naturally, rather than be 
stretched or pushed into the desired shape, the 
result has been that sections previously considered 
too difficult and costly to produce are being 
formed daily with a negligible rejection rate, and 
without the need of costly interstage annealing 
It is common knowledge that parts deep drawn of 
steel sheet have given much trouble. Breakage 
in dies at times reaches intolerable proportions, 
and causes extensive changes in dies, steelmaking 
processes, losses in production time, and general 
unpleasantness. Our successful experience, there- 
fore, is capable of far wider extension than merely 
in the airframe, airengine, and accessories 
industry. 

Only the design of the final shape is required 
to produce the necessary dies. In other words, 
we progress backward from finished form toward 
the flat starting blank, rather than in the opposite 
method of attacking the problem. From the final 
shape —-it may be in wood a plaster pattern is 
prepared in the usual way. This final plaster pat- 
tern is covered with a water-soluble slip coat. 
Molten beeswax and cheesecloth are then applied 
in successive layers until about 4; in. thick. The 
threads of alternate layers of cheesecloth are 
usually offset 45° from each other. When this 
wax and cheesecloth replica of the desired stamp- 
ing is cool and stiff, it is readily removed from the 
plaster by lifting the edge and allowing water to 
dissolve the slip coat. 

The replica thus formed, while 
flexible, is substantially nonstretch- 
able and nonshrinkable. A _ repre- 
sentative shape is illustrated at 
the bottom end of Fig. 1. It is next 
unfolded or flattened out the 
desired amount (thought, by experi- 
ence, to represent a safe change 
in contour of the metal) and held 
in such position with clay bolsters 
until it has been backed with about 
2 in. of plaster reinforced with jute 
fiber. When this has solidified, the 


Fig. 2 — Rectangular Grid, Placed on 
Flat Blank, Shows How This Exhaust 
Manifold Part Has Been Formed With- 


out Excessive Stretching at Any Place 


pattern is inverted, tilted to its best position with 
respect to the modeling table 
the hammer bed 


representative of 
and bolstered with clay. This 
forms the matrix for the “Sol-A-Die” pattern, 
so-called in Fig. 1 it is the pattern for the next 
to last stage. 

When more than one stage appears to be 
desirable, the process is repeated. The original 
pattern may be reused by unfolding it further, but 
it has usually been found more satisfactory to 
mold a new wax on the intermediate stage pattern 
just completed. 

Figure 1 shows the successive stages used in 
the fabrication of the forward exhaust shroud 
section of the Lockheed P-38. It is obvious that 
the first stage (top of photo), in which all the 
stretching and drawing is completed, is compara- 
tively shallow and readily formed. The successive 
stages illustrate how the metal is gradually folded 
into the final deep shape with nearly vertical sides 
In the original fabrication schedule for this sec 
tion, only the final die was used, and even with 
the most skilled operators the rejection rate was 
80°! Material was Type 321. stainless steel 
(18-10 Ti). 


were made in the manner described, the rejection 


When the three preliminary dies 


rate dropped to less than 5‘ 

Since this shroud section is a really difficult 
part to form, this same die set shown in Fig. 1 
has been used to evaluate the formability of many 
of the newer alloys developed for elevated temper- 
ature service in jet engine components. It has 
been found that most of these alloys for exam- 
ple, N-155, 19-9DL, $590, Inconel X, L605, and 
S816 can be formed readily into this shape 
without interstage annealing. Even “Vitallium”, 
a cobalt-base alloy with extremely low ductility, 
has been formed successfully in this set of dies, 
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although it is necessary to anneal the alloy 
between stages. 

In Fig. 2 is shown one section of the B-29 
engine exhaust manifold which originally had 
been built from several parts welded together. 
Dies for it were developed in the manner just 
described. The savings realized on this part, made 
as a unit, include reduction in costs of numerous 
blank cuttings and trimmings, in forming one part 
instead of several, in the elimination of welding, 
and in the amount of bookkeeping necessary to 
keep track of the “extra” pieces. Examination of 


present condition of the rectangular grid marked 
on the blank from which this stamping was made 
indicates how the deformation is uniformly dis- 
tributed over the entire area and that even in the 
vertical section the grids remain nearly square. 
Economies realized by the use of this process 
at Solar Aircraft Co. have been apparent in the 
manufacture of more than $30,000,000 worth of 
sheet metal stampings made from a variety of 
alloys, including austenitic stainless steels, many 
of the newer superalloys for jet engine parts, 
various aluminum alloys, and low-alloy steels 


Cleaning Forgings — 


New Method Cleans Miscellaneous Forgings Cheaper 


Than Pickling, Tumbling and Sandblasting 


Cleaning Equipment W ith Open Door Showing 
Load of Forged Wheels Ready for Discharge Into 
Tote Box Between Machine and Charging Skip 


By L. J. Wieschhaus @ 


Vishawaka, Ind. 


T HIS entry into the Economy-in-Production con- 
test describes savings in the cleaning costs 
obtained by Unit Drop Forge Division of Fuller 
Mfg. Co. of Milwaukee, as a result of a change in 
cleaning methods. The data were obtained through 
the cooperation of George Houting, purchasing 
agent, and M. Gettleman, plant engineer, of the 
subject company. A photograph of the present 
installation is included. Since this is a jobbing 
forge shop, it would be difficult to give a detailed 
description of the work cleaned; perhaps it will 
be sufficient to say that the size and character of 
the product are the same now as prior to install- 
ing the new cleaning equipment. 

Operation Involved Cleaning forgings rang- 
ing in weight from 1 lb. to 100, and from 6% to 
3714 in. in length. 

Economy Effected 
from $3.194 per ton to $1.635 per ton, saving $1.559 


Cleaning costs reduced 
5 


per ton; $1559 per month on an average of 1000 
tons of forgings; $18,708 per year. 

How Economy Was Effected —- Changing clean- 
ing method from pickling supplemented by tum- 
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bling and sandblasting, to airless abrasive blasting. 


Data for Previous Method: 
Equipment used: 5 pickling tanks 
2 tumbling barrels 
1 airblast table 
Production: 1000 tons per month 
Time required: 16 hr. per day 
Labor required: 64 man-hr. daily 
Cost per month 
Labor $2,561.20 
Acid 440.00 
Broken bottles, ete. 10.00 
Pickle tanks . 37.50 
Pickle boxes ; 62.50 
Outside cleaning 83.00 


Total $3,194.20 


These figures do not include power costs for 
the air blast table or the tumbling mills. Neither 
do they include maintenance labor, repairs or sup- 


plies for this equipment. Accurate figures on these 


costs were not available. ‘They do include the cost 
of cleaning by subcontractors, required to keep up 
with production. 


Data for Present Method: 
Equipment used: 48 x 42-in. “Wheelabrator Tumblast” 
Production: 1000 tons per month 
Time required: 16 hr. per day 
Labor required: 16 man-hr. daily 
Cost per month 
Labor $ 606.00 
379.00 
100.00 
Parts 200.00 
Maintenance 350.00 


Abrasive 
Power 


Potal £1635.00 


This represents a saving of $1559.20 per month 
or $1.559 per ton. The change in cleaning method 
resulted in one other important advantage, namely, 
it solved the troublesome problem of disposing of 
the waste pickle liquor 


Drawing Die Lubricant — 


An Efficient Phosphating Compound 


Preparatory to Cold Drawing of Steel Tubing 


QHOSPHATE coating as an aid to the cold draw- 
ing of steel tubing and other shapes has been 
definitely established. Its benefit has been verified 
by research in many plants of this country as well 
as in Germany. 

For two years prior to November 1947, the 
Gambrinus cold drawing department of The Tim- 
ken Roller Bearing Co., Steel and Tube Division, 
has used a commercial phosphating compound 
with gratifying results as compared with years 
preceding this period. Vigorous competition 
between manufacturers of various phosphating 
compounds had warranted an investigation and 
an attempt to effect better production, econom- 
ically or otherwise —a result that was actually 
achieved, as will be evident. 

At the beginning of the trial period a five- 
month testing program established the merit of a 
product called “Banox”, 
of Pittsburgh. 


made by the Calgon Co. 
It is a dry hydroscopic compound 


comprised mainly of aluminum joined to a phos- 
phate radical which (in aqueous solution) pro- 
duces an amorphous vitreous coating on clean, 
pickled steel, derived entirely from constituents of 
the solution. Approximately 3.5 of the powder is 
commercial sodium dichromate which acts as a 
solution activator and a metal depolarizer, thus 
facilitating the electrochemical deposition of the 
phosphate coating. 

The solution is prepared simply by mixing 
12 lb. of powder in 100 gal. of cool tap water. 
The solution should be slightly air-agitated dur- 
ing use and kept below 120° F. The strength of 


solution is in the order of 0.75 to 1.50% “Banox”, 


By J. C. Heymann @ 
Vetallurgical Engineer 
Steel and Tube Division 
The Timken Roller Bearing Co., Canton, Ohio 
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400 to 600 parts per million dichromate; its pH 
range is 3.5 to 4.0. Solution strength is maintained 
by simple weekly routine chemical analysis and 
appropriate additions. 

During the first two months of testing at 
Timken, the stock’s corrosion resistance and the 
lubrication effected in the cold drawing operation 
were of chief concern. Two extreme grades of 
steel were corrosion tested, namely, S.A.E. 1015 
and 52100. 
10 in. long. A lot of 10 pieces was prepared for 
corrosion testing each steel as follows: 

Ten annealed tubes with hot rolled finish had 
a 10-in. piece cut from the end; the pieces were 
hot pickled in 10% H.SO, solution, rinsed in cold 
water, and then treated in pairs. The first pair 
was phosphate coated with the formerly used 
compound and then rinsed in cold water; the 
second pair was coated the same, but not rinsed 
in fresh water. The third pair was treated with 
the “Banox” solution and rinsed; the fourth pair 
was treated the same, but not rinsed. The last 
pair was merely rinsed in water and dried. 

Of paramount importance, it was found, is 
the necessity of rinsing the stock thoroughly after 
immersion in either phosphating solution. In 
those test pieces which were not rinsed after 


Test pieces were all 244-in. tubes, 


phosphating, the pieces rusted much more rapidly 
than did the ninth and tenth tubes that were just 
rinsed and dried after the pickling operation. It 
was found that the more acid the phosphating 
bath, the more danger of rusting through improper 
rinsing methods. The “Banox” solution appeared 
more favorable in this aspect, since it is used in a 
more neutral range (pH = 3.5 to 4.0). 
Lubrication effected by two phosphating 
methods was studied comparatively at the Gam- 
brinus cold drawing department. The program 
entailed tests of a number of steel types, including 
the difficult alloys for high-temperature service. 
Bales of tubing of each type and same size were 
divided on a 50-50 basis — each half phosphated 
by one or the other method. These specially han- 
dled bales were then drawn on a bench having a 
recording meter attached by which the power 
required for each tube could be observed and 
recorded. A record was also made of die life and 
mandrel-plug life per bale. It was found that the 
average power input per tube drawn did not vary 
significantly between the differently phosphated 
tubes; also that any difference in the die and 
mandrel-plug life due to a possible difference in 
the two phosphating processes was more than 
shrouded by other more imposing factors such as 
variances in the dope coating (dryness), in outside 
and inside diameter of the tubes, in hardness, and 
in die and mandrel-plug shapes — all of which 


are not finely controllable factors on a production 
line setup. 

However, the comparative consumption of the 
two compounds was quite well established over a 
three-month period. During this period, a tank 
solution of the formerly used phosphating com- 
pound and a tank of “Banox” solution were set 
up side by side and tube bales were split 50-50 
during this entire period — half processed in one 
tank and half processed in the other tank. Con- 
sumption was found to be 665 Ib. of “Banox” while 
using 1875 lb. of the other phosphating compound 
on a total of 6680 tons of tubing (3340 tons of 
steel in each solution). 

It follows then that the costs of compound 
per ton of steel phosphated are: 

1875 lb. 


Original compound: @ $0.205 
3340 tons 


., 665 1b. 
“Banox” : — a 
3340 tons 
Saving, per ton of tubing $0.069 


$0.115 per ton 


@ 30.233 


0.046 


With 37,230 tons of tubing processed at the 
Gambrinus plant of The Timken Roller Bearing 
Co. in 1948, the saving in cost of phosphating 
compound alone amounts to $2,570. 

Observation indicated that both phosphating 
solutions operate for a year or more with constant 
replenishing without a general cleanup. How- 
ever, the solution used prior to 1947 requires two 
steam coils (with installation and maintenance) 
plus a supply of steam for the entire year. The 
“Banox” tank simply requires an air line for agi- 
tation; since the solution is not heated, there will 
be no interior scaling of the air lines. 

The new compound does an equally good job, 
is easier to handle, costs 60% less for replacement 
from consumption, and requires no _ heating 
equipment. 
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Small Tubes — 


Train of Improvements Results From 


Study of Material and Equipment 


By Charles T. Flachbarth & 


Former Chief Engineer 


and Chester S. Pondo @ 
Vetallurgist 


Precision Tube Co. 


Philadelphia 


HIS is a case history of the application of 

improved metallurgical engineering methods, 
improved processes, improved tooling and im- 
proved material utilization to achieve economy in 
production and an improved product in the cold 
drawing of seamless brass tubing. 

It started out to be a routine production job 
and ended up by reducing manufacturing costs by 
36%, introducing a continuous processing saving 
of $450 a month, led to a new tooling program 
which paid for itself in four months, reduced scrap 
losses 40°, and made a better product! 

The problem that confronted the Precision 
Tube Co. of Philadelphia was to make high quality 
ink tubes for ball-point pens. These tubes must 
be held to close dimensional tolerances for subse- 
quent assembly. They must lend themselves to 
cold forming. Above all, they must have a smooth 
surface to facilitate ink flow in the finished pen. 

Ink tubes were originally specified of low 
leaded brass in the belief this would be best for 
cold forming. A preliminary study showed, how- 
ever, that 70-30 cartridge brass would finish with 
a brighter, less grainy surface and would be less 
susceptible to fire cracking when annealed in a 
continuous furnace under a hydrogen atmosphere 
(which is Precision Tube Co.’s standard practice). 

The standard mill length for cartridge brass 
for redraw purposes is 18 ft. Since the first cold 
draw was planned as a reduction of 52.1%, it 
would have been necessary to cut this stock in half 
to fit our drawbenches. It was found that the 
supplier could furnish 10-ft. lengths at no extra 
charge, so the sawing operation was eliminated. 

Several carbide drawing dies were alternated 
for the first draw, one die being used while others 


were repolished. Some dies needed repolishing 
sooner than others; those with a short bearing 
space in the die lasted longest. A bearing space 
whose length was about 30% of the die diameter 
proved best for cold drawing cartridge brass. 

Some dies chipped out at the relief end. These 
were noticed to be those in which the bearing space 
was close to the back of the die, leaving a shallow 
relief and causing undue stress concentration at 
the edge of the die bearing region. Boring out 
this relief to shift the bearing region toward the 
front of the die eliminated this trouble. This 
revamped die design proved so successful that all 
dies in the whole die room were altered accord- 
ingly. The increased die life was equivalent to a 
saving of $200 a month; the work involved in 
reboring and polishing several hundred dies was 
paid for within four months in fewer die failures 
and less repolishing time. Another advantage was 
fewer interruptions in drawbench operations due 
to die replacement. 

With die life greatly extended and material 
breakage negligible, it appeared logical to try still 
greater area reductions. The reduction in the first 
draw was therefore increased from 52.1% to 62% 
at 65 ft. per min. without mishap. Lubrication was 
then the limiting factor. The lubricant in use was 
a light mineral oil, but an afternoon of testing 
convinced us that a water-soluble lubricant would 
permit greater drawing speeds. We adopted a 
one-to-nine solution of “Rycosol-56", made by the 
Riley-Whiteman-Walton Co. of Conshohocken, Pa., 
and were able to increase drawing speed from 65 
ft. per min. to 165 ft. per min. The new lubricant 
had the unexpected advantage of increasing die life 


still another 50%! In addition, there was a lower 
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consumption which showed a $150 monthly saving 
over mineral oil. 

Greater reduction and’ faster drawing led to 
This meant that, later on 
in the processing, the annealing temperature could 
This fuel At 
the same time a larger grain size would result from 


greater work hardening. 


be dropped. resulted in economy. 


annealing, leading to a capacity for greater reduc- 
tion on the next pass. Sure enough, we were able 
to boost 18° to 58% at 
165 ft. per min. on the second draw. Proceeding 
to 


sequence 


the area reduction from 


able eliminate 
the 
achieve the same over-all reduction. 


in this manner, we were one 


drawing operation from and still 

We knew these tubes were made in accordance 
with sound metallurgical thinking and good tooling 
practice. They could be duplicated in unlimited 
of view, 
The total 
number of ball pen ink tubes now produced in this 
As they 
say, “laid end to end they would reach from New 
York to Denver”. 


Accompanying tables show 


quantity From a manufacturing point 


this proved to be the best attribute of all 


manner runs into astronomical figures. 


the production 


steps and comparative costs 


Cost Comparisons 


ONIGINAI REVISED 
Brass 

Cutting scrap 
Breakage 
Finish rejection 
Swage ends loss 


Material: Same cost per pound 
12% 5 
19% 
16% 


9)» ¢ 


Scrap loss reduction 


Productive Labor. (Including unloading, cutting, cle: 
ing, drawing and inspecting): 


34 operations 


18 operations 
Reduction in productive labor cost 15 
Indirect Shop Labor: Repolish dies 
every 4 hr. every 22 hr. 
Reduction in indirect shop labor 82° 
Overhead: Savings in die breakage 
due to die contour Save 2 dies pet 
month at $100 
each 
Savings due to improved lubricant 
$100 per month 
Savings in lubricant cost £150 per month 
Savings in supervision 20% 
27% of direct 
labor 


Reduction in overhead 


Over-All Reduction in manufacturing cost 36 


Table I— Production Schedules Before and After Revisions 





BEFORE ANNEALING 


GARAIN 
SIZ 


Harp 


NESS*® 


Repu 
TION 


OPERA- 


O.D. 
TION I 


WAL! 


Original Production Schedule, Using Low 
As 
received 
1. Draw 


Draw 


65 
91.5 
91 
91 
88.5 
SS 
83 
86 


( 
iu 


1.000 65 
435 
29 
O16 
105 
085 
0085 
O10 
10 


0.048 mm. 
Note (a) 
Note ¢ 
Note (a 
Note fa 
Note ( 
Note (a 
Note fa 
Note (a 


a 
Draw 
18 
47.2 
zi. 
23. 


9q * 


Draw 


» 
3. 
1. 


5. Draw 
6. Sink 
7. Sink 
8. Sink 


a 


Revise Production Schedule, Using Ca 


As 
received 
1. Draw 


065 
O35 
019 
12 
085 


000 

695 
038 
AO 
329 


0.072 mm. 
Note (a 
Note (a 
Note fa 
Note (a 
0.019 

x 0.013 
0.031 

x 0.006 
0.041 

x 0.013 


Draw 
Draw 
1. Draw 


5. Sink 0.227 


6. Sink 0.178 095 


7. Sinkt 0.123 10 





AFTER ANNEALING 


ANNEAI 
reMP. 


GRAIN ADDITIONAI 


Siz 


Hanp 


NESS*® OPERATIONS 


Leaded Brass (66 Zine 


<Opper, 


tutin half 


tut in half, swage 


SsSwakt 
034 min. 
41 
42 
048 
030 
O41 
41 


ut in half, swage 
tut in half, swage 
ut in half, swage 
Swage end 
Sw 
Sw 


age end 


ize end 


rtridge Brass (7 per, Zine) 


300 
1250 
1150 
1O00 


.076 mm. | Cut in half, swage 
079 
34 
15 


Cut in half, swage 
Cut in half 
None 


None None 


1050 Swage end 








* Rockwell 
rOutside o 


15T seale. 


f tube bright and smooth; inside of tube has slight undesirable 


“orange peel” finish. tOutside of 


tube bright and smooth; inside of tube bright and smooth; structure sound; dimensions precisely correct. 


Note (a/ Grain size of severely 


Vetal Progre 


cold worked brass is indeterminate. 
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Furnace Management — 


Modern Continuous Furnace for Heat 


Treatment Used as a Gas Carburizer 


: ie American Iron & Machine Works Co., man- 
aged by M. G. MeCool, manufactures oil field 
equipment. The various products, such as_ tool 
joints, taper taps, overshot slips, valve assemblies, 
and miscellaneous parts require controlled atmos- 
phere and carburizing furnaces for their heat treat- 
ment. Until our new design of the “straight grip 
tool joint” was promoted, these were heat treated 
in box-type furnaces and carburized in cyanide. 
Since this equipment was not suitable for heat 
treating the threaded tool joints, a pusher-type, 
gas fired radiant tube furnace, with an automatic 
elevator to quench the hot parts in oil, together 
with a heat exchanger, washer, and draw furnace 
were installed by the Electric Furnace Co. How- 
ever, the production of the new tool joint did not 
fill more than one third the capacity of the new 
installation. Realizing the expense of idling this 
equipment, we experimented on using it for car- 
burizing as well. Our products had been carbu- 
rized in pots for years, but at intervals failure of 
the parts was excessive. 
typical oil field tools that 
are carburized are shown in 


Illustrations of some 


Fig. 1, and a description of 


their uses is as follows: 


) 


Ath 


SSA EVER ERLERE EE ERERRERALRREER 


Overshot slips are used 
to wicker the outside diam- 
eter of broken pipe in the 
hole, fishing it out 


Fig. 1 


By Trebor B. Morris $ 
Chief Metallurgist 
American Iron & Machine Works Co. 
Oklahoma City, Okla. 


Taper taps are inserted into the pipe, thread- 
ing it and fishing out 
Valve and seats are used in mud slush pumps, 
a service which involves wear and impact as the 
valve opens and closes on the seat. 
Mills are used for literally grinding and tearing 
up any scrap, or wedging out crimped pipe for a 
tap in order to fish out. 
The type of steel, case depth, and specified 
hardness are shown for these products: 
TYPE of Case Deptu, Rockwe.i 
Propuct STEEL INCH HARDNESS 
1020,4620 0.020100.030 C-58to 61 
Taper taps 1035, 4620 0.020 to 0.030 58 to 61 
Milling shoes 1620 0.035 to 0.045 58 to 61 
Valves 4620, 4815 0.035 to 0.045 55 to 58 
Seats 8650, 3140 None 42 to 48 


Overshot slips 


Typical Oil Field Tools. Left to right: Overshot slip (quarter- 
sectioned to show internal threads 


), taper tap (top-sectioned to shou 


construction), valve and seat (the latter quarter-sectioned), and mill 
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Results of Pot Carburizing — ‘The process treat- 
ment was preheating to 1200° F., then transferring 
to the cyanide pot and holding at 1650° F. until the 
specified case depth had formed, and quenching the 
alloy steel in oil. The 1020 steel was quenched 
directly in water from the pot. The alloy steel was 
reheated to 1500° F. and quenched in oil. Due to 
the high carbon concentration on surfaces with 
case depths of 0.025 in. and deeper, segregation of 
free carbides formed near the surface both as 
fairly large crystals throughout the matrix and 
as a network of very fine particles outlining the 
grains of austenite. 

Chemical analysis for carbon of turnings from 
cyanided A.LS.1. 4620 bars (1 in. diameter) at 
different case depths verified the microscopic 
observations: 


DeptH BELow 
SURFACE 


Case DEPTHS 

0.015 IN. 0.025 IN. 0.035 In. 
0.005 in. 0.78% 1.16% 1.34% 
0.010 0.52 0.98 1.12 
0.015 0.32 0.61 0.86 
0.020 0.21 0.48 0.67 
0.025 0.30 0.54 
0.030 0.22 0.44 


) 


Fig. 2 


With the high concentration of surface carbon 
in the deeper cases (0.025 and 0.035 in.), we 
experienced a considerable number of failures. 
The threads (splines) on the overshot slips and 
taps would peel off. The case on the valves would 
flake out, caused by direct impact loading on the 
seat. Shallow case depths of 0.010 to 0.015 in. 
resulted in fast wear, down to the soft core. It 
was found that by controlling the surface carbon 
concentration (thus the carbides), the life of the 
products was lengthened. This led to the experi- 
ments of carburizing in the Electric Furnace Co.’s 
gas fired hardening furnace. 

Our equipment consisted of the following: 

Radiant tube, pusher-type, gas fired furnace. (21 
tubes, 5 ft. 3 in. long; one U-tube at discharge.) 

Catalytic endothermic generator, output 2000 cu.ft. 
per hr. 

1800-gal. oil quench tank (Houghton’s soluble 
quench oil). 

Oil conditioner with coolant and heat exchanger; 
filters. 

Eclipse boiler for heating oil and water rinse. 

Two-stage caustic soda and hot water rinse tank. 

Pusher-type draw furnace; 300 to 1200° F. 

Cold water spray tank at discharge of draw. 


Valves of 4620 Steel Entering Charging Vestibule of Controlled Atmosphere Furnace for Carburizing 
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For hardening, this furnace operates in a per- 
fectly normal manner. The material is carried on 
an 18x18-in. tray, which is charged into an air- 
locked vestibule. At timed intervals the single row 
of trays is pushed into the reaction chamber on 
a three-rail skid track. The reaction chamber is 
reasonably airtight, due to air-locked charge and 
discharge vestibules. The discharge vestibule hangs 


Table I1— Gas Analyses 





NATURAL Gas 
HiGu 1050 |RX Gas 


B.t.v. | B.1.v. 


Low 
B.1.uU. 


CONSTITUENT 


CH, (methane)| 72.0 76.0 75.0 0.30 
C,H, (ethane) 14.8 12.5 14.2 0.00 
C,H, (propane) 0.5 1.5 1.0 0.00 
C,H,, (butane) 2 0.4 0.5 0.00 
co, 8 0.4 0.4 0.10 
0, a) 6.0 7.0 0.00 
H, 2 0.1 0.0 37.80 
HO 0.1 0.1 0.00 
N, 3.0 2.2 | 41.70 
co 0.0 0.0 20.10 











below the oil level, and the trays are lowered by 
elevator into a highly agitated oil at 120 to 140° F. 
The trays are withdrawn through the open-top part 
of the quench tank, and continue through a rinse 
tank which is divided into a hot caustic soda rinse 
and a hot water rinse. The trays continue on into 
the draw furnace. The cold water spray at the 
discharge end of the draw furnace is mainly for 
materials receiving a high draw temperature. 

Routing of the products, each with a certain 
type of treatment, is arranged so that minimum 
time is lost from purging the furnace of the car- 
burizing atmosphere and building up the proper 
atmosphere for hardening the medium carbon 
steels. The threaded tool joints require approxi- 
mately 72 hr. per week with 250 to 300 lb. per tray. 
The seats follow at the same temperature, but their 
draw temperature is lowered from the 1050 to 1100° 
F. used for tool joints to 850 to 900° F. 

Late Friday, scrap is loaded into the furnace 
for the week end, with the furnace held at 1400° F. 
Early Monday morning, the temperaciure is raised 
to 1700°F. and natural gas is added direct to 
the atmosphere chamber through two ‘-in. open- 
ings located 6 ft. apart at the center of the 
furnace. The valves (for a_ specified 0.035 to 
0.045-in. case) are loaded, 100 to 125 lb. per tray, 
and the push timed at 1-hr. intervals. The large 
size slips and part of the milling shoes with 0.025 
to 0.035-in. case can be carburized with the valves, 
due to their thick wall areas. 


Gas Analysis— The natural gas furnished 
Oklahoma City comes from two fields, and the 
chemical composition varies within the limits 
shown in Table I. Interpolation between these 
limits gives a gas with the average heat value of 
1050 B.t.u., and the theoretical analysis of the RX 
gas is computed in the last column 

When heat treating the medium carbon steel 
without carburization, the air-gas ratio is main- 
tained at approximately 2.4 air to 1 gas. This ratio 
seems to maintain the dew point reading between 
zero and 10°F. The average RX gas is retained 
slightly on the carburizing side and input is 
approximately 625 cu.ft. per hr. The resultant 
product’s surface has a clean, gray-brown color. 

When the furnace is carburizing, the air-gas 
ratio is slightly reduced in the generator for a 
richer mixture, but the gas flow of 625 cu.ft. per hr. 
is not increased. Approximately 10% of natural 
gas is added to the reaction chamber. The temper- 
ature is set at 1700°F. and reduced to 1600°F. at 
the discharge end for quenching. The average 
carbon concentrations obtained from the 742 and 
ll-hr. treatments in the reaction chamber, giving 
0.030 and 0.040-in. case, respectively, are: 


DeptH BELow Case Deprus 
SURFACE 0.030 IN. 0.040 IN. 
0.005 in. 0.61% 0.78% 
0.010 0.56 0.66 
0.015 0.48 0.54 
0.025 0.38 0.48 
0.035 0.25 0.41 
0.045 0.30 


Some difficulty has been met in retaining the 
carbon concentration up to and over 0.70%, mainly 
in the 0.025 to 0.035-in. cases, but we believe this 
will be solved by a better distribution of the natural 
gas in the reaction chamber and by adjusting the 
richness of RX gas. However, we have not experi- 
enced any difficulty in retaining uniform case 
depths with constant time cycles and tray loads. 
Although the concentration at the surface is not 
quite as we would prefer, the hardness is within 
the specified range after a 300° F. draw. 

Summary 
not a new process by any means, I was quite sur- 
prised that we were apparently the first to utilize 
the extra capacity of a modern hardening furnace 
for carburizing. The few points that may be sum- 
marized as being economical to our company are: 


Inasmuch as gas carburizing is 


1. Greatly improved products. The valve and 
seat are now known as the best on the market. 

2. Improved production schedules. 

3. Decrease in cost of carburizing. 

4. Utilizing the extra furnace capacity until 
increasing tool joint production gradually requires 
the full capacity of the hardening furnace. 
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Annealing for Machinability — 


Isothermal Treatment of X4340 


Increases Furnace Capacity 56% 


URING the trying days of the recent war it 

became necessary to change the grade of steel 
used for certain ordnance gear rings from 
W.D. 4640 to W.D. X 4340, so as to make better use 
of the triple-alloy scrap available. Difficulties were 
encountered in machining the X4340; “hard spots” 
necessitated a general reduction in machining feeds 
and speeds. 

At the Latrobe plant, Railway Steel-Spring Div. 
of the American Locomotive Co., several possibili- 
ties were considered: (a) request permission to 
return to 4640, (b) request a modification of X4340 
permitting the use of triple-alloy scrap in the open- 
hearth with no minimum chromium content speci- 
fied, (c) modify the heat treatment to improve 
machinability while still meeting the required 
specifications for mechanical properties. It was 
decided that the best solution would be to develop 
a heat treatment which would improve the 
machinability, since returning to 4640 might prove 
to be just a temporary measure. Also, any heat 
treatment finally evolved would be applicable to a 
modified (that is, lower chromium) X4340, as 
well as to X4340. Therefore, studies on heat treat- 
ing cycles were instituted immediately in the 
metallurgical laboratory. 

Both the original and revised specifications for 
these gear rings called for a Brinell hardness of 
170 to 235. Figure 1(a) shows the distribution 
curve of Brinell hardness on 412 rings produced 
from 4640 steel, normalized and then annealed with 
furnace cooling to 800° F. The same procedure was 
at first followed on the X4340 steel, except that the 
furnace cooling was continued to 600° F. Although 
the hardness was very similar to that obtained on 
1640, machinability was poor. Shop records show 
that the total heat treating cycle on 4640 took 
approximately 23 hr. per furnace charge and that 
the additional cooling to 600° F. on the X4340 
increased the time to 25 hr. per furnace charge. 
Microstructures are shown in Fig. 2(a) and (b). 


By Kenneth Midlam @ 
Plant Metallurgist 
American Locomotive Co., Railway Steel-Spring Div. 
Latrobe, Pa. 


To increase the amount of spheroidization, the 
annealing cycle was changed to permit more trans- 
formation at the higher subcritical temperatures; 
the cooling was controlled at 30°F. per hr. from 
1350 to 1000°F. Figure 2/c) shows the micro- 
structure obtained, and Fig. 1(b) the Brinell hard- 
ness distribution among 218 rings. Under this 
revised heat treating procedure, the furnace time 
per charge was reduced to 20 hr. on the X4340 
steel. This is equivalent to a 20% increase in 
production capacity. 

Additional laboratory investigations indicated 
that some form of isothermal transformation might 
further reduce the time involved in the heat treat- 
ing cycle, and the following procedure was finally 
evolved: Heat to 1400°F., cool rapidly in the 
furnace to 1175° F., hold 4 to 6 hr., depending on 
heat analysis, and air cool. Figure 1(c) gives the 
Brinell hardness distribution curve obtained on 468 
rings processed in this manner, and Fig. 2/(d) 
shows the microstructure, a mixture of fine carbide 
spheroids, fine lamellar pearlite, and “blocky” fer- 
rite, which seems to be an ideal structure for 
machinability. 

As can be seen from Fig. 1/(c), there are fewer 
of the rings on the high side of the specification, 
although the ‘range of Brinell readings is greater; 
therefore, the probability of “hard spots” is reduced 
and more consistent machinability properties are 
realized. 

This modified isothermal heat treating cycle 
further reduced the heat treating time to about 
11 hr. per furnace charge, an increase of 45% in 
capacity over the controlled furnace cooling prac- 
tice, or a total over-all increase from the original 
process amounting to 56%. 
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Q Steel X4340 
Norm. 1600° F. 
Anneal 1350° F. 
Furnace cool 
to 600° F. 
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Steel X 4340 
Heat 1400° F. 
Cool 1175° F. 
Hold 5 hr. 
Air cool 











Brinell Hardness 


Fig. 1—Hardness Distributions Fig. 


2— Microstructures After 
After Various Annealing Treatments 


Various Annealing Treatments 
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Flame Hardening — 


Selective Flame Hardening Machine for Tractor Gears 


Results in Economy and a Better Product 


By A. E. Anderson @ 
In Charge of Heat Treat Dept. 


and R. H. Lundquist G 


Supervisor, Metallurgical Dept. 


Minneapolis-Moline Co. 
Minneapolis 


T NTIL late 1944 all final-drive tractor “bull” gears 
were heat treated by conventional quench- 
and-temper methods at Minneapolis-Moline Co. 
Weldless rolled rings of 1040 steel were finish- 
machined and then heated in a Leeds & Northrup 
“hump-type” furnace for hardening. The heated 
rings were transferred manually from the furnace 
to a water quench tank, where they were placed 
around a cast-iron “spider” or hub. Plates were 
placed on both sides of the gear so that only the 
teeth were exposed to the full effect of the quench. 
The assembly was then immersed in the water 
quench to harden the teeth and to shrink the ring 
on the spider. The assembly, consisting of the 
hardened steel ring and cast-iron spider or hub, 
was then tempered at 725° F., which resulted in 
a tooth hardness of 38 to 44 Rockwell C. 

It was well known by our people that the 
gears processed in this way left much to be 
desired. Some of the major disadvantages were: 

1. Service life was not satisfactory. The bull 
gears are driven by carburized and hardened pin- 
ions, and under extreme service requirements, fail- 
ures of the gears occurred as a result of excessive 
wear and pitting. 

2. The treatment involved considerable labor 
and the cost was high. 

3. Unless the quenching temperature of the 
rings was changed to meet various hardenabilities 
of different heats of steel, the resulting shrink fit 
of the gear on the spider was not entirely satis- 
factory. 

4. Production with available equipment was 
only 82 gears per 24 hr. 


It was realized several years previous to 1944 
that it would be advantageous to process these bull 
gears differently. Consequently an extensive pro- 
gram of research and testing was conducted in 


order to determine a new procedure. Test tractors 
containing experimental gears were operated under 
the most severe service conditions for many 
months. By early 1944 it had been determined 
that bull gears made of C1038 fine-grained steel, 
selectively hardened by a natural gas flame 
method, gave field test results far superior to those 
for gears hardened by the old method. It was also 
determined that, in addition to better quality, the 
flame method would result in lower cost. 

As a result of these investigations, the flame 
hardening machine shown in the accompanying 
photographs was designed by our engineering 
department and built in our shops. The machine 
has two work stations so that gears may be 
unloaded and loaded at one station while another 
gear is being rotated, heated, and quenched at the 
other station. 

Figure 1 shows the gas burner manifold about 
to drop over the ring gear which has been loaded 
into the right-hand station with the spider on top 
of it. Figure 2 shows the gas burners heating the 
teeth of the ring gear. The ring has not yet been 
heated sufficiently to provide for enough expan- 
sion to allow the spider to drop down into the gear. 
The assembly rotates at about 25 r.p.m. to provide 
uniformity of heating. 

Figure 3 shows a ring and spider in the left- 
hand station which has been heated long enough 
to make the ring expand to allow the spider to 
drop into place. Figure 4 shows a ring and spider 
in the left-hand station heated to quenching tem- 
perature and about to be immersed in the water 
quench. The gas burner manifold is being raised 
and will soon be in the position shown in Fig. 1. 

Figure 1 shows the quenching operation in 
the left-hand station. The assembly has been 
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immersed in the water 
quench, which contains a 
submerged spray ring to 
provide ample agitation 
to “wipe off” steam pock- 
ets and thereby attain a 
rapid quench and good 
mechanical properties in 
the roots of the teeth. 
The gear is now ready to 
be tempered in a furnace 
at 425° F. for 3 hr. 
Figure 5 shows the 
ring, spider, and assem- 
bly of a typical gear 
which has been hardened 


by this method. The ring 


gear pictured is 15.532 in. 
o.d. with a 2%%-in. tooth 
face. This gear is heat 
treated and shrunk on 
the spider by this flame 
hardening method at the 
rate of one every 4% min. 
The C1038 rings are 
annealed before machin- 
ing, as follows: 
Austenitize at 1650° F. for 
5 hr. 

Force air cool to 900° F. in 
1 hr. 

Hold at 1150° F. for 5 hr. 

Air cool to room tempera 
ture. 

The resulting ma- 
chinability is good, and 
tooth contour and finish 
are accurate enough so 


that no shaving or further 











Fig. 5 Ring. Spider 
and Assembly of a Typ- 
ical Gear Treated by Se- 
lective Flame Hardening. 
Ring gear is 15.532 in. 
o.d. with 2° <-in. tooth face 7 


machining is required. 

A hardness survey 
which is considered 
typical of gears hard- 
ened by this method is 
shown in Fig. 6. It can 
be seen that fillets at 
the roots of the tooth 
are hardened to around 
22 Rockwell C to resist 
fatigue failure at these 
points. The wearing 
face of the tooth is 
maintained at 54 to 55 
Rockwell C for good 
wear resistance. 

The fuel used for 
this hardening opera- 
tion is natural gas of 
1000 B.t.u. per cu.ft. 
heating value. It is 
mixed with air at a 10 
to 1 ratio and supplied 
under pressure to the 
burner manifold. The 
burners are ceramic 





lined with heat resist- 
ing steel jackets. 

The flame hard- 
ening machine de- 
scribed has proved to be extremely versatile. 
Cylinder teeth for grain harvesters have been 
hardened at the rate of 1350 per hour by using 
special slotted holding fixtures instead of the gear 
spiders. Carburized C1018 helical gears, 12 in. 
diameter, have been hardened with less than 
0.008 in. distortion. 


Summary The ad- 
vantages of the selective 
flame hardening method 
described are as follows: 

1. The sears pro- 
duced are far superior 
from a service standpoint 
because distortion is min 
imized, the hardness at 
the wearing surfaces is 
much higher, and the 
strength at the root of 
the teeth is much higher. 

2. Our 


ments for ring gears can 


require- 


be produced by the new 
method with less than 
one third the capital 
investment for equip- 
ment, compared with the 
old method. 

3. Floor Space re- 
quired is less than one 
third that required by 
the old method. 

1. The flame hard- 
ening machine is much 
more versatile in that 
many parts other than 
ring gears can be selec- 
tively hardened. 

5. Flame hardening 
of ring gears can be 


Fig. 6 — Typical Hardness Survey of Gear Tooth paced to machine shop 


production, resulting in 

smoother flowof material. 

In our opinion this method of selectively 
hardening large, heavily loaded gears warrants 
more consideration than it has been given in the 
past. It requires considerably less investment 
than other equipment which does a similar job, 
and is capable of producing hardened gears which 
have proven themselves by years of field service. 
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Electroplating With Solder — 


Electroplating Lead-Tin Alloy on Small Parts 


Facilitates Subsequent Soldering 


\ ANY soldering operations in the electrical 
- industry require the use of a noncorrosive 
flux in order to avoid damage to certain compo- 
nents. In order to perform these soldering opera- 
tions, it is frequently necessary to precoat certain 
parts with a solder alloy. This is usually done by 
electroplating with pure tin or by dipping: the 
parts in flux, then in molten solder, and finally 
centrifuging to remove the excess solder. The 
principal difficulty with electroplated coatings of 
pure tin is that they will oxidize within a few 
weeks, making soldering diflicult’ or impossible. 
Hot dipped solder coatings are usually porous and 
vary in thickness from 0.0003 to 0.010 in.; because 
of the porosity, the parts are likely to corrode o1 
discolor in stock, making soldering very difficult 
It was while considering the disadvantages of 
these two processes that I thought of electroplating 
a solder alloy. 
Investigation disclosed that a process was 
available for plating lead-tin alloys from a fluo- 
borate solution. This solution had been commonly 
used for plating alloys of low tin content, but indi- 
cations were that it could be used just as easily 
for electroplating the lead-tin solder alloys. A 
low-melting alloy with 60 tin, 40° lead was 
selected in order to expedite production and mini- 
mize overheating of the work. The lead-tin alloy 
plating solution was prepared from = fluoborate 
concentrates available from the General Chemical 
Co. The following bath composition was found 
uitable for plating 60° tin, 40 lead: 
Total Tin 60.0 ¢. per L. 8.1 oz. per gal. 
Stannous Tin 55.0 7.4 
Lead 25.0 3.35 
Free Fluoboric Acid 80.00 10.8 
Free Boric Acid 25.00 3.4 
Giuc 5.00 0.67 
The bath was operated between 60 and 100° F., 
at a current density of 30 to 50 amp. per sq-ft., 


By L. H. Seabright @ 
Metallurgical Engineer 
hellogg Switchboard & Supply Co. 
Chicago 


with mild agitation obtained by barrel plating or 
by moving the cathode rod. Anodes were 60° 
tin, 40°. lead, and their surface area was about 
twice that of the cathodes. 
developed in cooperation with Mr. J. Trezek, fore- 
man of plating 


This operation was 


Based on the analysis of the lead and tin 
concentrates, and the suggested composition of 
the bath, the following amounts of ingredients 
were required for preparing a 100-gal. bath: 

Tin Fluoborate Concentrate 260 Ib. 19.6 gal. 

Lead Fluoborate Concentrate 75.5 1.9 

Water 5 

Additions 

Fluoboric Acid (42%) 

Boric Acid 

Glue 

After some preliminary work, the finish on 
several coil terminals was changed from hot dip 
solder coating to lead-tin alloy plating During 
a six-month trial period, it was found that rejec- 
tions from defective soldering had dropped from 
All hot dip solder 
work was then abandoned in favor of lead-tin 


an average of 10° to zero. 


alloy plating. 

One example of the application of this method 
is a small receiver-coil spool assembly, shown full 
size below. Formerly, the bottom spool head for 


Soldered 
Joints 
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this part was spot welded and the top was soldered 
to the core. The core is now being plated with 
0.001 in. of lead-tin alloy, and a series of these 
are assembled in a fixture with the nickel silver 
spool heads. A noncorrosive solder flux is applied 
to the parts and a tray of the assembled parts 
is run through a brazing furnace at 675° F. After 
passing through the furnace, the fixture and parts 
are rinsed promptly. No subsequent plating is 
necessary, as the lead-tin alloy coating gives 
sufficient protection. 

This furnace soldering process requires about 
30 sec. handling time per part, in comparison with 
about 50 sec. for the previous method of assembly. 
The total savings per 1000 pieces is $12.10, or 
$290.00 per year for a production of 24,000 pieces. 


The average rate for production plating of 
small parts to be soldered varies from 5000 to 
10,000 per hr., while the rate for hot dip solder 
coating was about half this fast. The change has 
made possible a total yearly saving of $1700 at the 
Kellogg plant. Following is a breakdown of sav- 
ings realized for a small terminal, of which we 
produce two million per year. 


Hot ELECTRO- 
TINNING PLATING 
Production per hour 3,000 10,000 
Hours per 1000 pieces 0.33 0.10 
Labor & burden rate perhr. $2.52 $3.04 
Labor & burden cost $0.84 $0.30 
Savings per 1000 pieces s 0.54 
Savings per year $1,080.00 


Projection Welding — 


Joining Cost Decreased 80% in 


~™ 
* 


Manufacture of Small Pressure Vessels 


| ECENTLY The Johnson Manutacturing Co. 
started to fabricate small air-pressure vessels 
thick. 
One of the most popular sizes is 8 in. in diameter 
and 26 in. long. 


of low-alloy high-strength steel 0.067 in. 


These containers have several 
openings on the body and heads of the tank which 
are used for connection to air lines ranging in 
nominal pipe sizes from 4 to 1% in. These 
threaded connections, called bushings, were first 
attached to the tank by gas braze welding. Manual 
are welding would have been much faster and 
cheaper for this product, but no manual are weld- 
ing equipment was available in this plant. 
Accordingly, to decrease the cost of joining, 
the possibility of projection welding these bush- 
ings was explored. Projection welding is a special- 
ized form of resistance spot welding in which the 
welding current is localized at several raised pro- 
jections on the material to be welded. A projection 
welder was purchased, equipped with the latest 
type synchronous precision electronic-control 
panel to permit close control of welding. The 
accompanying illustration shows the machine 
welding a bushing to a pressure-vessel head. 
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By R. K. Waldvogel @ 
Welding Engineer 
The Johnson Mfg. Co. 


Urbana, Ohio 


Production was increased 500% by the intro- 
duction of projection welding, and the manufac- 
turing costs (including labor, overhead, acetylene, 
oxygen and electric power) were decreased from 
$0.081 to $0.016 per piece for the 
Since 135,624 bushings of the %¢-in. size were 


34-in. bushings. 


welded by the new method during the year 1948, 
the annual saving was $8815 on this one size alone. 





Brazed Assembly — 


Change of Machined Casting Into Brazed 
Assembly Saves 75% of Cost 


_ bponigge-yesgcat atmosphere copper brazing is 
one of the newer metal joining processes which 
offer important opportunities for cost reduction 
and frequently for quality improvement. 

Generally speaking, copper brazing reduces 
costs materially where it is applicable. The chief 
reason for such economy is the fact that the 
process enables the designing engineer to use 
stampings and screw machine components rather 
than castings, forgings or bar stock. It is generally 
admitted that the stamping press and the automatic 
screw machine are the economical performers in 
modern metal manufacturing, and that (in brief) 
is the secret of copper brazing’s “economy in 
production”. 

The following letter was signed by A. E. Lun- 
dahl, production manager of Miller Wrapping & 
Sealing Machine Co. of Chicago. It verifies the 
above statements for even the simple assembly 
Previ- 
ously made from a casting, the part is now made 


shown in the accompanying illustration. 


from two stampings and a screw machine compo- 
nent and is decidedly cheaper than formerly. 
As the complexity of copper brazed assemblies 


Cam 


By Lawrence Jacobsmeyer @ 
Executive Vice-President 
Salkover Metal Processing of Illinois, Inc. 
Chicago 


Maximum 
cost advantage is obtained with assemblies which 
are relatively intricate and relatively light 

Here is the letter from Mr. Lundahl: 

“You will be interested, I feel sure, in hearing 
of the success we encountered in reducing the cost 
of a cam actuator part through your copper brazing 
methods. 


increases, cost savings also increase. 


“The part in question was a single gray iron 
casting machined to close tolerances. Operations 
consisted of machining the front and back of each 
casting, drilling and counterboring two holes, drill- 
ing and reaming one hole, drilling and tapping one 
hole, and end milling a long curved slot. 

“The new method consisted of dividing the 
casting into three component parts which could 
sasily be made on the punch press and screw 
machine and then copper brazing the three into one 
unit. Here are the cost figures for each method: 


O_p MetHop New MetTHop 
Labor $ 3.60 $ 0.75 
Material 0.35 0.11 
Assembly 0.08 
Brazing 0.12 
Total $ 3.95 $ 1.06 
Cost oftools $175.00 £89.00 


“If all the tools were charged 
off to our initial run of 100 pieces 
(which actually of course they are 
not) the cost of the old method is 
$5.70 each and the new $1.95 each. 


Actuator As time goes on, the new method will 


Before and After show even greater savings. 


Redesign as a 
Brazed Assembly 


“Samples are being mailed to 
you for your inspection.” (See cut.) 
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Graphitic Toolsteel __ 


Substituted for 18-4-1 High Speed Steel 


in the Manufacture of Arbors 


TNTIL five months ago, the lathe, sharpening, 
and grinding arbors of the Small Tool Divi- 
sion of this plant were manufactured from 18-4-1 
high speed steel. It had always been deemed nec- 
essary to use this material because the arbors 
support high speed steel tools during the vari- 
ous stages of their manufacture. The constant 
on-and-off period of the tool on the arbor is a 
distinct wear problem and until recently no mate- 
rial except hardened high speed steel worked satis- 
factorily. This was in spite of the fact that the 
usual advantage of high speed steel was not being 
realized, namely, its hardness at high temperature, 
or “red hardness”. 

The first samples of graphitic steel were tried 
out in March of this year on one of the more 
exacting jobs, an arbor to hold a gear cutting 
hob during the grinding operation. It was esti- 
mated that 500 hobs per arbor could be fitted 
on and off before the wear became appreciable 
enough so that the arbor had to be chromium 
plated and reground to size. This was considered 
equivalent to the regular high speed steel arbors 
and consequently we have now converted to 
graphitic steel for more than 95° of our arbot 
manufacture. 

The cost of the material is the only significant 
However, the 
heat treatment of the graphitic tool steel requires 


cost involved in the substitution 


less time, an important point when a_= special! 
arbor is required on a rush order, and it also 
machines quite readily. On the other hand, the 
final grinding of the arbor surface requires special 
wheels and a careful technique so as not to lowe 
the hardness unduly. So far, no difficulties of this 
nature have occurred. 

The heat treatment of these graphitic steels 
is quite simple. However, close attention must 
be paid to austenitizing temperatures recom- 
mended for each size to obtain the correct carbide 
solution. The subsequent tempering is also 


By Edgar C. Wallace G@ 
Vetallurgist 
Barber-Colman Co. 


Rockford, Ill. 


important and depends on the article and its type 
of service. For arbors that have notches and are 
used severely, a tempering temperature of 375° F. 
Straight 
arbors with no notch effects work satisfactorily 


has worked out quite satisfactorily. 


after being tempered between 200 and 250° F 
Heat treatment schedules are as follows: 


Quenching Temperatures 

Upto lin. round 1475" I 

1 to 2 in. round 1500" F. 

2to4 in. round 1525° F. 

4 in. and larget 1550° I 

Hardness and Toughness After Tempering 

\s quenched 64+ KR, 
Fempered at 300° F. 63 to 64 20 ft-lb. Izod 
Fempered at 400° F. 63 22 
Frempered at 500° F. 61 24 


In almost four months, 1416 Ib. of graphitic 
steel has been used in = arbors. Purchased as 
“Graph-Mo” 
more economically as 91140 on an alloy steel pric- 


ing, the steel has cost from 80.378 to 80.48 per Ib. 


Timken) on a_ toolsteel basis, o1 


in the various sizes. The total material cost has 
been $571.11. 

If 18-4-1 high speed steel had been used, 
1603.61 Ib. would have been required (high speed 
steel is a denser material), and at 80.935 to $0.96 
per lb., the total cost for steel would have been 
$1511.24. 

The saving to date (August 20, 1949) there- 
fore has been $940.13. Projected to an annual 
basis, this would indicate a yearly saving of about 
$3075 in our plant. 

Acknowledgment is given to Messrs. C. H. 
Carlson and J. E. Rice of the Small Tool Division 
of this company for their interest in fostering the 
substitution of this material. 
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This large stainless steel tank end being spun to the 
desired radius is made up of standard width sheets of 
‘18-8"" welded together and the welds ground smooth ERE is austenitic chromium-nickel stainless steel, Type 305, 
(Below) Another large stainless steel tank end being spun into a huge tank end. Another, of Type 302... 
already spun to shape, shown here being polished ° . . 
spun to shape and receiving a polish...is pictured at the left. 

These large units attest to the adaptability of austenitic stain- 
less steels to this method of fabrication. 

Types 302, 304, and especially Type 305, lend themselves well 
to modern spinning operations according to the producers of these 
tank ends, Milwaukee Metal Spinning Company (Spincraft) of 
Milwaukee 8, Wisc. On a production basis, this company spins 
heads and ends for milk storage tanks ranging from 36 to 102 
inches in diameter. 

This is only one of many applications in which advantage may 
be taken of the various useful properties of chromium-nickel stain- 
less steels. 

You can trim bulk and deadweight by specifying correct types 
of stainless. They are strong yet tough, moreover, they resist wear 
and abrasion. 

You get long service life because these alloys are resistant to 
attack by nearly all oxidizing acid conditions. They assure long, 
trouble-free performance of equipment, and hygienic cleanliness 

, : as well as economy in food, drug, chemical and other process 
Don't Forget...22.5°'N. 30212 industries. 

your memo book of companies to visit at the . 

NATIONAL METAL EXPOSITION, ot the Pub! Leading steel companies produce austenitic chromium-nickel 
one ~ peggy eee Boreagy aan Mage Tiles aon stainless steels in all commercial forms. A list of sources of supply 


problems with our metallurgists ond foundry 


No. 302 specolists will be made available will be furnished on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. ‘ew'rorss.x-y 
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You have a wide choice of 
B&W MECHANICAL TUBING 
Seamless (hot finished and cold drawn). 
Welded (from hot or cold rolled strip). 
Carbon, Alloy, and Stainless. 
Up to 8%“ O.D. in full range of wall thicknesses. 


Open-hearth and electric furnace steels, includ- 
ing aircraft and magnafiux qualities. 
Unannealed, annealed, tempered, normalized, or 
otherwise heat-treated as required. 


As rolled, as drawn, as welded, bead removed, 
turned, scale-free, and polished. 
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... BECAUSE a tube size is 


available to closely fit your 


individual requirements. 


THE BABCOCK & WILCOX TUBE COMPANY 
GENERAL OFFICES: BEAVER FALLS, PA. 
PLANTS: BEAVER FALLS, PA. AND ALLIANCE, OHIO 
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‘ BAUSCH & LOMB 


PHASE CONTRAST ACCESSORIES 


B. Centering Telescope 


FO w $ A. Phase Contrast 


Cc. Annular Disc 








ERE is a new Bausch & Lomb-developed research 

tool for you! Now, you can utilize the advantages 
of the phase contrast method in metallurgical analysis 
... easily, quickly, at minimum cost. 

It's as simple as A-B-C. The three parts consist of the 
basic phase contrast instrument (A), centering tele- 
scope (B), and annular disc (C). The equipment will 
fit your present B&L Metallograph (Research, ILS, or 
MILS.) And, of course, your new Bausch & Lomb 
Metallograph can be ordered with the phase contrast 
accessories included. 


BAUSCH & LOMB 


Instrument 


e Only three parts 

e Uses standard microscope objectives . . . 

e No special phase objectives to buy 

e Easily, quickly attached by user 

e Can be used on your present B&L Metallograph 


This is the first commercial application of a phase con- 
trast system in which standard microscope objectives can 
be used... an aid to you in meeting your budget. 


Write for complete advance information to Bausch & 
Lomb Optical Co., 638-J St. Paul St., Rochester 2, N.Y. 


SEE IT WORK AT THE METAL SHOW! Plan now to stop 
at BOOTH NO. 432 and see for yourself the perform- 
ance of the new Bausch & Lomb Phase Contrast Ac- 
cessories for Metallography. 


EQUIPMENT 


Vetal Progress; Page 512-D 





Critical Points 


By The Editor 


The Navy’s Guest 


ADIO commercials have overworked all the 

superlatives in hymning the thrills of smoking 
Cameluckold cigarettes, so there are none left for 
THE Eprror to describe the exciting ten hours pre- 
ceding the formal presentation by Commander 
H. C. LAvERMAN, on the deck of SS-475, of a little 
ecard notifying all good sailors of the seven seas 
that Ernest E. Tuu™M is an Honorary Submariner. 
We had left New London shortly after dawn, a 
crew of seven officers and 80 men, 20 reservists 
along for training, and three civilian guests. 
SS-475, the U. S. Submarine Argonaut (a veteran of 
long service in the Pacific), played hide and seek 
with a sister ship out in Long Island Sound. First 
one would submerge and attack while the other 
sailed an evasive zig-zag course, and then the roles 
would reverse. In four such practice runs 16 
dummy torpedoes were discharged; whether we 
were theoretically sunk had to await analysis next 
day of the ships’ logs and charts plotted by dead 
reckoning and by radar and sonic courses and 
ranges. As though these maneuvers did not tense 
sufficiently the honorary submariners aboard, the 
Argonaut made several dives with student sailors 
at the controls, and on one extra deep one a singze 
electrifying squawk on the speakers sent every man 
bolting to emergency stations, the bulkhead 
doors slammed shut and locked, and we waited 
(“seared” is the word to describe the way one man 
felt) for news which when it came was in no way 
reassuring: “Water entering conning tower”, the 
ship’s general headquarters. While the tempera- 
ture got hotter and stickier and more oppressive, 
and sweat poured freely, we waited, trapped in the 
officers’ ward room (nautical name for breakfast 


nook into which seven can crowd) until 
finally the ear drums crackled and a marvel- 
ous rush of fresh air burst through the venti- 
lators, showering everything with dust a 
vacuum cleaning in reverse that dismayed 
the mess boy. However, THe Epiror gave 
thanks for the stout hull, the rugged machin- 
ery, the mysterious controls and the well- 
disciplined men who handled the matter as 
one of routine (an attitude belied by the soot 

on the ward-room tablecloth). 
As those who have read these “Critical 
Points” for years past may remember, THE 
Epiror has commented on many items of 
ship construction — primarily noting how 
excellent metal is fabricated and welded and 
treated and finished, then put into hulls, 
guns, engines, propellers, valves, pipe, mag- 
netic and electric devices, ranging all the way 
from tiny gyroscopes for steering torpedoes 
to long periscope tubes of polished stainless 
steel. But it’s one thing to see these items in 
various shops, or even being assembled on the 
ways; quite another to observe the workings of the 
completed ship, a marvel of compact efficiency, 
second only to the human crew which mans it. 
One is tempted to make a comparison with the 
airplane—-a machine that is more familiar to 
JouHN Citizen, at least superficially. The Argonaut 
is on the same order of size as the biggest air 
liner or bomber’s fuselage, and both submarine 
and airplane float in a fluid medium, the one in a 
dense medium, water, the other in a _ rarefied 
medium, air. The submarine is lighter than the 
medium it displaces, hence tends to float; the 
airship is heavier, hence tends to land. But then 
the parallel must stop. It can be continued a little 
further if we compare the submerged submarine 
to a blimp. Both maintain their elevation by an 
exact balance between weight of ship and fluid 
medium displaced. But otherwise there is little 
in common between submarine and aircraft. Most 
of its equipment is housed in a welded steel cylin- 
der with a blister on top, shaped much like an old- 
fashioned steam boiler, only it is 18 ft. in diameter 
and 300 ft. long, and designed te resist collapse at 
300-ft. depth (150-psi. external pressure; with a 
good factor of safety). Inside this cylinder is the 
power plant, 6400 hp. in four diesel engines, two 
generators, two motors driving each its own pro- 
peller. (Also below decks are carloads of great 
storage batteries, each as big as a filing cabinet, 
to take over from the diesels when the ship is 
submerged.) In the engine room are many aux- 
iliaries, such as pumps for water, oil and air, 
water stills, air conditioners, refrigerating units 
for the food lockers. Inside this cylindrical main 
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structure of the ship are also 10 torpedo tubes and 
a couple of dozen torpedoes——each a fast sub- 
marine itself. Fitted in among the engine, control 
and torpedo rooms is space for 90 men to eat, 
sleep and wash, food lockers for seven or eight 
weeks plus some emergency rations; a kitchen 
and a pantry. Also coffee Silexes on convenient 
hot plates as well as ammunition for the deck 
guns; communications (inside telephones, speak- 
ing tubes and signal systems, plus radio, radar, 
and sonic signaling “asdics” for the out- 
side). Large banks of control equipment exist in 
bewildering variety, much in duplicate and some 
even in triplicate in the conning tower, in the con- 
trol room below and water-proofed on the bridge. 
For this ship has much more to do than the ordi- 
nary motor ship which just floats and is steered 
ahead by propellers and rudder it must also 
sink at demand and move along at any desired 
depth, delicately poised between rising to a surface 
searched by enemies or sinking down to Davy 
Jones's locker. This constant balance in all direc- 
tions is maintained by sucking in or blowing out 
water in tanks outside the pressure cylinder; 
indeed a complete outer hull is compartmentalized 
for this purpose (as well as to hold the fuel oil). 

Innumerable metal problems have been solved 
in this vast array; the very limitations of weight 
and space mean that each part must be refined 
for highest performance; safety of near hundred 
men demands absolute reliability. In battle the 
submarine plays the cat-and-mouse game; its 
safety rests in hiding, yet it must be able to 
withstand the racking shock of depth charges or 
near-miss bombing. In ordinary evolutions the 
greatest hazard comes from the numerous hatches 
and inlet and outlet ports through the pressure 
cylinder —— failure of a l-in. cock when deep div- 
ing would be near-mortal. Then there is the 
problem of corrosion, especially in’ inaccessible 
ballast tanks where air and salt water get in their 
dirty work. (Probably here the new sonic devices 
for testing soundness of metal can measure the 
distance to the inner surface, just as its cousin 
fathoms the sea or locates distant ships.) 

The war record of the submarine is praise- 
worthy indeed. One recalls the constant theme 
of WINSTON CHURCHILL'S writings that the 
German submarines came within an inch of win- 
ning both world wars. In our own Pacific opera- 
tions, the U.S. Submarine Force, with 1.6°% of the 
personnel of the whole navy, sank 29¢. of all the 
Japanese men-of-war. As for the future, the well- 
known “snorkel” will enable the sub to cruise 
indefinitely at periscope depth, almost completely 
hidden from radar or aireraft search; improved 
engines will increase its submerged speed to where 


asdic detection becomes almost impossible. So, 
all in all, the feeling this horseback-riding metal- 
lurgist carried away from his brief excursion on 
this grimly efficient vessel is one ‘of satisfaction 
that his professional brethren are responsible for 
metal products that are basic to all its mecha- 
nisms, worthy of trust, true as steel. 


Atom Hunters 


_s Washington, for a meeting of engineering 
editors with the Atomic Energy Commission’s 
stall to discuss ways and means of releasing valu- 
able information now locked in “secret” files, 
potentially valuable to peacetime industry yet not 
revealing anything about the atomic bomb or its 
manufacture. Such action is mandatory by law. 
A major obstacle, quickly revealed, lay in this 
very matter of secrecy. How can one tell whether 
documents exist as long as they are secret, cannot 
be examined? 

While there, we were shown some smudges 
in the bottoms of glass bottles samples of ele- 
ments 43 and 61, formerly missing from the 
periodic sequence, but now separated from the 
fission products of uranium in the Oak Ridge pile. 
Chemists have already claimed discovery of both, 
but such claims have never been verified. Both 
are radioactive; element 43 has a relatively long 
half-life so its illusiveness must be ascribed to its 
extreme rarity. (But why is it rare?) Element 61 
has more interest because of its associations. 
It is one of the “rare earths” elements 957 
lanthanum) to 72 (hafnium) elements so alike 
chemically that separation is exceedingly difficult. 
They occur mixed up in certain rare minerals, 
some in infinitesimal amounts. Chemical proe- 
esses are almost as powerless to identify them as 
they are of separating isotopes. 

Perhaps some romancing biographer will pop- 
ularize the fascinating search for element 61, 
finally hunted down at Oak Ridge during the war 
by two soldier-scientists, J. A. MARINSKY and L, A. 
GLENDENIN, and named “promethium” after the 
legendary giver of fire. One gram is produced 
there every 60 days. It has the very short half- 
life of 3.7 years, so in a cosmic sense it is quite 
evanescent; it is created only to decay. No wonder 
the chemists couldn't find it! The chance that 
promethium ,,Pr'** may have a stable and hence 
an enduring isotope, or any isotope of any sort, 
is rather slim if you can bet on an analogy. Thus: 
All the even-numbered rare earths from 58 to 72 
have four to seven isotopes, but all the odd-num- 
bered ones have but one ‘except 63 and 71, which 
have two). (—} 
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The Physies 


of Powder 


Metallurgy 


A THREE-DAY symposium on the physics of 
powder metallurgy, organized by the metallurgical 
laboratories of Sylvania Electric Products, was 
held in Bayside, N. Y., in August. Twenty-three 
papers were presented by metallurgists and phys- 
icists from this country and abroad before an 
audience of invited guests, who participated in a 
lively discussion of the papers. It is planned to 
publish both the papers and discussion in book 
form. Nine of the papers were experimental or 
analytical contributions to the theory of sintering, 
which, at present, is in the forefront of powder 
metallurgical interest. Eight papers were con- 
cerned with grain structure and diffusion problems 
that are closely connected with the theory of sin- 
tering. The remaining six papers presented new 
experimental data or reviews on various practical 
problems of powder metallurgy. 

The lead-off paper was a joint contribution by 
W. E. Kingston, manager of Sylvania’s metal- 
lurgical laboratories, who acted as chairman of the 
symposium, and by G. F. Huettig of the Technische 
Hochschule, Graz, Austria: “The Fundamental 
Problems of Sintering Processes”. The authors 
presented a review of their concepts regarding the 
mechanism of sintering of single metals. It was 
shown that the surface energy of a metal crystal 
can account, at least in a qualitative way, for the 
motivating energy of the sintering process. Differ- 
ent kinds of movements of atoms and of atomic 


Reported by F. V. Lenel 
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Rensselaer Polytechnic Institute 
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aggregates were distinguished 
which may contribute to the sin- 
tering process. These atomic 
rearrangements were defined as 
self-diffusion, which, in the 
authors’ terminology, includes 
any movement of atoms in a 
metallic medium rather than 
only the migration of atoms 
under a concentration gradient. 
In a section on the kinetics of 
sintering, Kingston’s theory of 
the formation of recrystallized 
nuclei during compacting at 
room temperature and Huettig’s 
concept of sintering as a rate 

process were emphasized. 
Three papers were experi- 
mental contributions to the 
theory of sintering for single 
metals: “The Rate of Shrinkage of Synthetic Pores 
in Copper”, by A. W. Postlethwaite and A. J. 
Shaler; “Relations Between Diffusion and Viscous 
Flow in Metals”, by B. H. Alexander, G. C. 
Kuezynski and M. H. Dawson; and “The Electrical 
Properties of Sintered Materials as Indicators of 
the Degree of Sintering”, by H. H. Hausner and J. 
H. Dedrick. Postlethwaite and Shaler observed the 
decrease in volume of an artificial pore, consisting 
of a hole drilled in a copper wire, during sintering 
at 1830° F. 
fundamental mechanism of densification in pow- 


Their data, designed to establish the 


der compacts, are consistent with a mechanism of 
viscous flow in which the strain rate is propor- 
tional to stress. Messrs. Alexander, Kuczynski and 
Dawson reported on two series of experiments. In 
the first series, copper wires wound on heavy cop- 
per cylinders were heated for increasing lengths of 
time at 1920 and 1960° F. The measured increases 
in contact area between wires and cylinders are 
interpreted as being caused by a mechanism of 
self-diffusion of lattice vacancies. In the second 
series, the creep of gold wires was observed at 
1920° F., at which temperature the wires exhibit 
viscous flow. Both diffusion and viscous flow are 
considered to proceed by migration of lattice 
in diffusion this is accomplished 
under the influence of the stress produced by sur- 


vacancies 


face tension; in viscous flow, under the influence 
(Continued on page 570) 
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Efficient Heating 


of Desealing Baths 


W IDESPREAD use of the sodium hydride descal- 
ing process and other molten salt baths often 
creates the problem of selecting the most efficient 
Much has been written con- 
There 
remains to be presented information about recir- 


method of heating. 
cerning gas-fired immersion heating. 


culating heaters fired with an accurately propor- 
tioned air-gas mixture. <A typical cross section of 
such a descaling pot and its heaters is shown in 
Fig. 1. 

Several factors affect the rates of heat transfer 


Figure 2 shows the recirculating heater. 


from the flame and combustion products to the 
heater walls and thence to the molten salt. The 
coefficient of heat transfer from a solid to a liquid 
is much greater (30 to 1000-fold, according to 
William H. McAdams in his book, “Heat Trans- 
mission”) than from gases to a solid, so that the 
greatest resistance occurs on the inner 
surface of the heater. It is an 
extremely important fact that, if the 
partial resistances to heat transfer 
differ greatly in magnitude, only the 


Generator Boxes 


By Gladstone Keir 
Process Engineer 
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Baltimore, Md. 


obtain a high velocity of flame and 
combustion products, to reduce this 
film resistance. 

Figure 2 shows in detail how this 
is accomplished. Accurately premixed 
gas and air are delivered to the burner 
at a fairly high pressure and provide 
a long, driving flame in the center of 
the heater tube. 
bustion gases are entrained by the jet 


Recirculating com- 


action of this flame, thus providing a 

large volume at high velocity, obtained 

without the heat loss of the other 
methods, which depend upon excess air introduced 
by a blower, inspirator or suction fan. Heat from 
that portion of the combustion products which 
passes out the heater stack is further reclaimed 
in part by transfer to the incoming gas-air mixture, 
raising its temperature before it gets to the point 
where combustion takes place. 

Not all of the heat is transferred to the heater 
by conduction, since some radiant heat is released 
from the carbon dioxide and water vapor in the hot 
products of combustion. 

Heater Construction -—-Immersion heaters for 
sodium hydride and other noncorrosive salts for 
temperatures up to 1000° F. are constructed from a 
good grade of low-carbon steel. Corrosive material 
and higher temperatures require special materials 
of construction for specific conditions. Immersion 


Element Cap 
Floating Cover —~ 45 
For Use During Va? | 
Standby Periods) 


Gas Feed Line 


Quick Action 
Fire Check 





largest resistance will have a signifi- 
cant effect on heat transmission. 
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We believe that the recirculating 
immersion heaters, fired with carbu- 
reted gas at comparatively high pres- 
sures, provide the best means for 
improving heat transmission within 
the heater. Since the greatest resist- 
ance is occasioned by the laminar film 
on the inside of the tube, the greatest 
single factor in overcoming this is to 
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Fig. 1—Cross Section of Typical 
Salt Bath With Immersion Heaters 
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heaters have long life, but when they do fail 
they are easily removed and replaced while 
the pot continues in operation. 

Since the pot itself is not subjected to 
high temperatures, failure of this component 
does not occur. Compared with externally 
fired pots, immersion heated pots are 
constructed of lighter plate. Complete 
insulation of sides and bottom 
improves the thermal efficiency. 








The construction outlined has one 
other great advantage in that 
working conditions for plant per- 
sonnel are greatly improved by 
temperature reduction and the 
absence of dangerous carbon 
monoxide fumes. Where large 
volumes of work must be proc- 
essed in a continuous operation, 
these factors are of the greatest 


importance. 





Excellent heat distribution is 
obtained within the molten bath 
due to the thermosiphon set up by 
the difference in density of the 
heated salt, as indicated in Fig. 1. 
This natural convection also 
transmits heat quickly to the cold 
work entering the bath. Very close temperature 
control is obtained; time lag and temperature 


overshoot, so common in underfired pots, are 
eliminated. Long pots should be zoned for more 
effective temperature control. 


Before the first installation of this kind was 
made in a sodium hydride descaling pot, extensive 
tests were conducted, and the results indicated 
that recirculating immersion heating would offer 


Fig. 2—Construction of Re- 


Heater Cap circulating Immersion Heater 


the same efficient performance as in 
the melting of lead or tin, or in othe 
. similar applications which have been 
Gas Feed , 
most successful. 
A large sodium hydride descal- 
ing bath in use in a stainless steel 
| Entro — mill is shown in the illustration at 
jCombustion the bottom of this page; charging 
Gases boxes are located so that long rod 
and tubing can be treated in addi- 
tion to rings or rolls of wire and strip. This 
single pot replaced two externally fired units 
which had been used for alternate charges 
because temperature recovery was too slow 
to permit using one unit efficiently. These 
old pots were frequently in need of repair, 
which caused costly delays. Fuel efficiency 
was, of course, very low. 

Another installation, made about two 
vears ago, replaced the usual type of immer- 
sion fired pot. Formerly two pots were used 
alternately, one being a spare for use while 
heaters were replaced in the other. Although 
more than ample heat was available, it was 

utilized so inefliciently that processing had to stop 
for extended periods to permit the bath to regain 
temperature. Also, due to wide temperature 
fluctuations, too much of the work had to be 
reprocessed. This one bottleneck was restricting 
the output of the entire section. Installation of a 
single pot, heated by recirculating heaters and 
carbureted gas, provided ample facility for day-to- 
day operation and quickly processed the backlog 








Since the manufacturer 
sought primarily increased output and decreased 
maintenance, the fuel offered 
additional satisfaction. 


of accumulated material. 


saving obtained 


The accurate proportioning and mixing of 
the gas and air are most important. Gas, from the 
main, after passing a gate valve, goes into a pres- 
sure reducer and governor and thence into a pro- 
portioning valve. Filtered air meets it there, and 
the two gases are drawn through the proportioning 
mechanism into a turbocompressor. Equipment 
between turbocompressor and heaters consists of 
backfire check, pressure gage, and test burner. 
The carburetor is so designed that after the 
initial setting is made no further adjustment is 
necessary. Regardless of demand, the air-gas mix- 
ture is automatically supplied at constant pressure. 
The result is that burners operate with predeter- 
mined flame characteristics and at uniformly high 


Keonomy 


Fatigue Testing 


Derermininc the fatigue limit of a metal is a 
time-consuming process. There is need for a 
systematic method of analysis that will decrease 
the amount of testing, especially the number of 
specimens run for more than 10 million reversals 
of stress. As an aid to economy in fatigue testing, 
I have developed the following equation: 


In this equation, first published in The Iron 
Age, March 10, 1949, S and N have their familiar 
meanings (stress and number of cycles to failure), 
K is the maximum safe stress in fatigue, and A 


efliciency. Power consumption is low and propor- 
tioned to the demand for gas. During standby 
periods, therefore, a minimum of power is required. 

Conclusions. - Years of experience and direct 
comparisons of fuel and maintenance costs have 
proved that immersion heating with recirculating 
heaters and premixed gas offers superior perform- 
ance and marked economy except in locations 
where electric power is very cheap. It has also 
been adequately shown that unsatisfactory heating 
arrangements can nullify the excellent results 
obtainable from the sodium hydride descaling proc- 
ess and from other salt bath cleaning and heat 
treating processes. 

Where consideration is being given to a new 
salt bath or when present installations are not 
producing economically, engineering and manage- 
ment will find it worthwhile to serutinize the 
heating arrangements carefully. Ss 


By M. G. Corson 


Vetallurgical Consultant 
Neu York City 


and d are constants. The term (S—A 
represents the overload above the safe 
stress and is expressed in thousands 
of psi. in the formula. 

Three pairs of S-N values are 
required in order to evaluate the 
three constants A, A and d, for a given 
S-N curve. To illustrate the results ot 
calculation, | have used the data on 
fatigue of titanium published in 
Metal Progress for March 1949.  Fig- 
ure 1 shows the S-N curves for four 
series of experiments, and on each of 
the experimental S-N curves are 

indicated the pairs of values (8,,N,; So.No: Sy.Ny) 
used in evaluating the constants A, A and d. (The 
values of S,, S. and S, were selected to cover equal 
increments of stress, because the equation can be 
solved for K algebraically if the increments are 
equal. Otherwise, one has to assume a number of 
values for K, compute the corresponding S or D 
by pairing the equations, draw the K-d or K-S 
curves and take their intersectional values for the 
true A and d, or K and S.) As shown by the 
horizontal arrow in the lower left part of each 
graph, the calculated safe stress K is in reasonable 
and conservative agreement with the experimental 
values for the specimens stressed for tne greatest 
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number of cycles. For the four sets of data shown, 
the constants have values as follows: 


A d K 

I (top) 964,000 1.044 29,700 psi. 
Il 14,900,000 1.109 14,500 
Ill 4,420,000 1.025 16,600 
IV (bottom) 3,030,000 1.090 24,200 


The formula applies to ferrous as well as 
nonferrous metals. For instance, consider Fig. 2, 
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Fig. | — Comparison of Calculated Safe Stress 
With Experimental Fatigue Data for Titanium 


which shows the S-N curve for a normalized car- 
bon steel, as determined by H. F. Moore and J. B. 
Kommers (Bulletin 124, Univ. of Illinois Experi- 
ment Station, 1921). The data for this steel are 
unusually complete and consistent, and the experi- 
ments extend to 100 million cycles. Therefore, 
this curve offers a particularly good opportunity 


for checking the formula. Using the three sets 
of S-N data indicated on the graph, the safe stress 
K is calculated as 41,200 psi., in comparison with 
the experimental value of 42,000 psi. This is an 
especially striking confirmation because the values 
of N,, N. and N, corresponding to the stress values 
selected were 30,000, 90,000 and 400,000 cycles 

all well below the experimental maximum of 
100,000,000. This means, then, that accurate 
experimental determination of these three points 
would give the entire S-N curve accurately for this 
steel, without prolonged testing. If nine specimens 
were tested at S,, six at S., and three at S,, a total 
of 2 million reversals might be required to obtain 
a reliable set of three pairs of S-N data for this 
steel. If two fatigue machines of 3000 reversals 
per minute were used for testing, the 18 specimens 
could probably all be run in one day. Then, after 
the safe stress K was calculated, one or two speci- 
mens could be run for a week under a stress 














Fig. 2 — Fatigue of Normalized Carbon Steel 


slightly less than A, in order to check the validity 
of the calculated safe stress. 

Although all the data necessary for calculat- 
ing this particular S-N curve might be obtained 
in a single day’s testing, it is not to be expected 
that such a short period would be suflicient for 
any S-N curve. However, assuming that the sug- 
gested equation is correct, it would never be nec- 
essary to run individual tests into many millions 
of cycles. Even allowing a 50% loss of time for 
changing test pieces, one week should suffice for a 
very complete test that would permit the construc- 
tion of minimum, maximum and average S-N 
curves and the corresponding equations. If 
fatigue testing could be confined to stresses that 
cause failure in less than 10 million cycles, there 
would be a greater opportunity for studying such 
factors as surface condition, notches, and the 
speed of testing. 

I have checked the suggested equation for 
numerous published data concerning all the indus- 
trially important classes of alloys. The results 
have been consistently accurate, within the 
experimental uncertainties of the original data. @ 
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Hitting the 


Bull’s-Eye With stock to the barrel of the 


Precision Castings 


As a manufacturer of automatic coin-controlled 
mechanisms for 25 vears, we've had our share of 
design and production problems, particularly in 
relation to Mr. John Q. Public, who is as honest 
as the day is long until he faces a vending 
machine. Psychologically, a vending machine 
presents something of a challenge, and many and 
ingenious have been the schemes to extract the 
merchandise or service from the machine with 
slugs, buttons and other nonmonetary objects. 
We believe, however, that we have this particular 
problem licked. Our automatic mechanisms now 
weigh the coins, measure the size, and even check 
the metallic content of the coin offered all in 
the twinkling of an eye. 

We recently had a serious problem of another 
type, involving castings on one of our new prod- 
ucts, a rifle range unit for amusement parks, 
carnivals, bazaars, and the like. On this particu- 
lar unit, the rifles fired steel pellets by compressed 
air, which could be furnished 
from a standard air compressor 
or a cylinder of CO, gas. We 
called it “Rifle Sport’, and 
showed a sample unit at one of the trade shows. 
It proved to be a popular item and we wrote a 

considerable number of orders. 

We had difficulty with the 
aluminum sand castings in our 
initial production run. Rejec- 
tions ran high, resulting from 
porosity and deep pits encoun- 
tered when the castings were 


By William A. Patzer 
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being machined. Only 25° of 
all parts supplied were accept- 
able for use. We had particular 
trouble with those castings which 
were used to fasten the wooden 
gun 
(Fig. 1) and those which fitted 
on the muzzle and formed the 
lead sight (Fig. 2). This latter 
casting formed the end of the 
barrel, and had a cone-shaped 
interior which amplified the 
sound and simulated the firing 
noise of a regulation rifle. In our 
tests under actual conditions of 
strenuous use, the boss of the 
aluminum casting in the gun 
stock did not have required strength and a con- 
siderable number broke. Replacement was_ not 
only expensive, but constituted a con- 
siderable annoyance to our customers. ie 
A perfect fit of replacements was also Fig. 3 
necessary as an air leakage would 
lessen the power and accuracy of the 
gun, and we had not been successful 
in obtaining aluminum castings to 
close enough tolerances to permit inter- 
changeability of parts. We had other 
problems with our castings as well. Our 
trigger (Fig. 3) and trigger guard (Fig. 4), 
aluminum eastings, had to be filed and 
polished. It proved to be virtually impos- 
sible to remove the file marks, and the 
parts were hard to hold during machining. The 
barrel casting was extremely difficult to machine 
accurately; for that reason 
and because of foundry 
defects (pits and poros- 
ity), our rejects ran as 
high as 75%. Our cost 
situation was unfavorable 
on these castings, too, 
because of the high cost 
of the machining that had to be done before the 
gun could be assembled. 

While these castings were being milled, addi- 
tional costs were encountered because internal 
flaws in the castings were exposed, necessitating 
our scrapping approximately 25° of the partially 
machined castings. 
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We were obviously working with the wrong metal and 


Fig. 6 


the wrong method of fabrication. With new orders coming 
in and a considerable backlog still on the books, we had to 
have a fast, practical solution to a very serious problem. 


We decided to attempt using precision castings and 4.50 


contacted Austenal Laboratories, Inc., the origi- 


nators of the “Microcast Process” of precision 
We met with Austenal 


engineers and agreed to try their production 


investment casting. 


method on the four casting pieces previously 
mentioned, together with the bolt-action 

lever (Fig. 5) and the rear-sight casting 

Fig. 6). Time was important, and we 
impressed upon Austenal the necessity 
for speed. It was decided that carbon 
steel (C1117) would be the most advan- 
Austenal 
produced samples to our specifications 


tageous alloy for us to use. 
within ten days. These were immediately 
approved, and two weeks later we had our first 
production shipment on all six pieces. It was one 
of the fastest deliv- 
eries of parts, from 
blueprint to finished 
units, that we have 
ever experienced. 
These precision 
castings exceeded 
our highest expecta- 
tions. They elimi- 
nated all machining operations except the drilling 
and tapping of holes. The close dimensional toler- 
ances held and the smooth finish obtained enabled 
us to assemble the parts in the as-cast condition. 
The Microcast proc- 
ess saved us from 50 to 
60% on the cost of fin- 
ished parts. To give you 
an idea of what this 
percentage meant when 
translated into dollars 
and cents, we arrived at 
the following breakdown 
of costs for the casting 
shown in Fig. 1, which 
was used to fasten the 
wooden stock to the 
barrel of the gun. 
Our costs on the alu- 
minum casting that was 
used originally for this 
part ran 60¢ each for the 
raw castings. Besides 
this cost for material, 
however, we had to 
expend an average addi- 
tional milling cost of 


Fig. 5 


, making the cost of each of these 
finished castings run up to a total of 
$5.10. But even at this cost, the origi- 
nal parts were not up to the standards 
required. Our Microcastings of the 
same part were to close dimensional 
tolerances, as cast, and no milling was 
required, Our cost for the part as pro- 
duced by Austenal’s precision invest- 
ment casting process, complete with the 
exception of a small additional expense for the 
drilling and tapping of holes, was only $2.50, 
representing a saving of slightly more than 
20°7, which was obtained on our other castings 
also. Substantial as this saving on the cost of the 
finished parts is, it was only the beginning of the 
economy we realized as a result of this particular 
change in manufacturing procedure. Efficiency of 
operation was increased 120°, our service calls 
in the field were reduced 135°., the life of the gun 
was increased 300°, and our efficiency of pro- 
duction was increased 280%. Only through the 
use of Microcastings were we able to produce and 
market a gun that would stand up under actual 
operating conditions. 


The next time you're at an amusement park 
you might have a try at one of our “Rifle Sports”. 
But if you don’t hit the “bull's-eye”, you can't 
blame it on the gun. 
perfectly now. (2) 


They're all operating 











Effect of “Strategic” Bombing 


Unstrategic Bombing 


\RTICLE on *‘ Unstrategic Bombing and World 

Ruin’? in Ordnance, Sept.-Oct., 1949, Maj. Gen. 
J. KF. C. Fuller, retired, of the British army writes 
as follows: 


= AN 


If we fight for certain moral values which we 
hold life itself then, whatever our 
enemy may do, we dare not set them aside. It must 
overlooked that the permanent victory 1s 
the moral one. Each infringement of the principle 


of right action is a step teward moral defeat and 


dearer than 


never be 


each adherence a step toward moral victory. 


We cannot Wage war without injury to our 
common civilization, for physical war in its very 
nature demands economi 


we must 


That in war 
civilization is certain; but 
should we wound it mortally, we shall perish with it. 
Therefore, in depriving 
War powell We 


destruction 
wound our 
our enemy of his industrial 
our utmost not to inflict 
wound on our common civilization 
\s Gieneral Sherman once said, ** The legitimate 
object of war ts a more perfect peace 


must do 
a mortal 


Such a peace 
jettison the very 
fighting for. Victory in 
itself is not sufficient; for to ** and be engulfed 


is Impossible if during a war we 
principles we say we are 
win’’ 
In a common ruin is Insane 

It is clear from the that the so-called 
strategic bombing resorted to in the recent war will 
not foot the bill. The people responsible for its 
adoption were not the airmen but the statesmen 
The Casablanca Conference categorically laid down 
that the bombing **the 
destruction of the German military, industrial, and 
economic system and the undermining of the morale 
of the German people’’. 

The method employed is deseribed by Sir 
Arthur Harris, in hands British strategic 
bombing was entrusted. To quote his words: 

‘‘The aiming points were usually right in the 
center of the town which was naturally more 
densely built up than the newer and well-planned 
suburbs; it was this densely built-up center which 
was most susceptible to area attack with incendiary 
bombs.’’ I hold that this type of bombing is 
unstrategic. 1 am opposed to obliteration bombing 
carried out either at short or long ranges — in the 
first without reference to the eventual move- 
ment of troops, and in the latter without reference 
to the political aim. 


above 


aims of strategic were 


whose 


case 


Strategic targets are of two main categories 
the sources of industrial and military energy, and 
the means of industrial and military movement. In 
other words — coal, oil, and transportation. If these 
could be steadily crippled, eventually the bulk of the 
enemy’s factories, railroads, and all gasoline-pro- 
pelled machines and vehicles would come to a stand- 
still. Then, at long last, ‘‘strategic’’ bombing would 
become strategic, and a defeated country would not 
end by becoming a scarlet jungle 


Hiroshima— Four Years Later 


eer AN 


Literature i 


Cousins, editor of Saturday Revieu if 


has this to say on the above subject 


in his issue for Sept. 17 


This is about a visit to Hiroshima. 
today is vital. It has been completely 
rebuilt, that is, on a 
hastily But the difficulty hasn’t been 
putting up the buildings and The 
vreatest difficulty has been clearing away the rubble 

I spoke to many people, asking what they 
thought of the bomb and about America There was 
no bitterness, two They 
most of them, that two years of blinding 
yrinding warfare were squeezed into a single bomb 
and that the smashing of Hiroshima made it possible 
for many millions of Japanese to stay alive, for they 
then knew by this bomb that the war was foreve1 
lost to them. 


Lliroshima 
rebuilt 

sort of overnight basis, very 
vreatest 


new shacks. 


except In one or Cases 


beheved 


Some blamed it on the Japanese Government 
because it had converted Hiroshima into a military 
base and shipping point. This was the first I had 
heard city of military importance. 
Suinzo IlAMat,.the mayor, spoke freely and fully. 
Hiroshima had been Japan’s chief port for sending 
soldiers overseas It 


about it as a 


had housed large ammunition 
learned that 30,000 soldiers had 
died in the atomic bombing and that this figure had 
been suppressed to conceal the general damage and 
civilian death toll. **The city’s own estimate today 
of its dead,’’ said Mayor Hamai, ‘“‘is 210,000 to 
240,000.’" The highest previous figure made 
was 100,000. 


supply depots I 


publie 


A tour of Hiroshima’s hospitals was an experi 
ence difficult to put out of your mind. Nothing you 
have seen in Germany put human pride to such a 
strain. Everything is needed that makes a hospital 
a hospital — surgical equipment and medicines and 
rubber gloves for operations and 
X-ray equipment and beds and pots and pans 

The Yamashita Orphanage for children whose 
parents were killed in the atomic explosion was, I 
think, the high spot of my visit; living conditions 
were better and brighter than I had seen anywhere 
else in the city. The food was adequate and well 
prepared; there was ample play space; and, what 
was more important, the children were not starved 
for want of affection. There was only one thing 
wrong with it. It ought to be five times as large, 
and would be, if outside help were forthcoming. 

The full cost of taking care of one child at the 
Yamashita Orphanage including food, education, 
and everything — is $2.25 a month. If any reader 
of these words would like to provide for Hiroshima 
orphans on this basis, I should be glad to act as 
middleman. 


and 


sterilizers 


[Nore to all readers of Metal Progress who may 
be interested: Mr. Norman Cousins’ address is 25 West 
45 St., New York City, 19.] 
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Increased Use of merci 


Hard Carbides 


for Wear Resistance 


Iscreasep utilization for parts other than 
cutting tools has been one of the interesting 
developments in connection with the ultrahard 
metals such as cemented tungsten carbide. The 
use of carbides has now reached into numerous 
fields of application textiles, machinery, house- 
hold items (such as knife sharpeners and paint 
scrapers), sporting goods (such as_ fishing-reel 
bearings and fishing-rod guides), and others. 

The machine tool industry, however, still 
remains the leader in the application of these 
metals at “wear points” to increase life and reduce 
service difficulties. This is not surprising, of 
course, since the machine tool industry is more 
familiar than others with the potentialities of the 
tungsten carbides, as a result of their experience 
with these metals in the form of cutting tools. 

\ typical example of the numerous uses in 
just one narrow field is in connection with grind- 
ing equipment; applications range all the way 
from lining molds for the forming of grinding 
wheels through various machine parts to the tru- 
ing of the grinding wheels themselves. 

Hardness is not the only physical character- 
istic that has led to the use of carbides, although 
hardness is a major factor. Commercial grades of 
Carboloy cemented carbide, for instance, have a 
Rockwell hardness of A-85 to 98, giving them 
extreme resistance to penetration and seratching. 
In addition, carbide metals have a modulus of 


By J. 5. Gillespie 
Carboloy Co., Inc. 
Detroit 


elasticity more than double that 
of steel, a tensile strength equal 
one half that of tem 
pered toolsteel, and extreme 
resistance to wear caused either 
by friction or the abrading and 
gouging action of grit and other 
abrasives 

Some of the uses of tungsten 
carbides in the grinding field are 
described in the remainder of 
this article 

Abrasive-Wheel Mold Lin- 
ings- “Wearproofing” of steel 
molds with a carbide lining (see 
Fig. 1 on the next page) has 
increased the life of molds, such 
as are used for forming abrasive 
wheels, as much as 10 times 
According to one manufacturer 
of abrasive products it has been 
found that, in addition to increasing mold life, the 
wheels are more easily removed from these molds 
because of the ability of the carbide metal to retain 
its high finish for long periods. Reduced breakage 
of the wheels while they are being removed has 
been a result. 

So far, this type of mold is still used mainly 
to make the smaller sizes of mounted abrasive 
wheels and the “points” used on small, high speed 
grinding machines, although some experimental 
work has been done on larger molds. No altera- 
tion in mold design~—-or in top and bottom 
plunger parts was required when changing 
from all-steel to carbide-lined types. 

The carbide-lined molds have already pro 
duced more than 10,000 units each about 10 
times the life of all-steel molds and no barrel 
has worn out yet. 

Machine Ways 


against carbide 


Bearing surfaces of carbide 
formed by installing carbide 
dovetail ways and wear strips on precision grind- 
ers have apparently eliminated maintenance 
expenses on ways and the downtime previously 
required to maintain such machines in the condi- 
tion required for diamond wheel grinding. Among 
products produced on a typical grinder of this 
type are carbide form tools, carbide rolls up to 
5 in. diameter for steel mills, and various sizes of 
wire guides. The cast-iron ways and gibs origi- 
nally used on these machines had to be removed 
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and seraped back to a plane surface once every 
four to six months under the severe grinding 
conditions imposed. Between scrapings, frequent 
adjustments had to be made to counteract wear. 
upright 


The carbide ways consist of two 


dovetails, each about 9°, x 1x 4s in. 
directly 
inserts 81. 


Bearing 
against the dovetails are two carbide 
in. bn one side of the 
Thus, all 


xix, 
head, plus a tapered gib on the other. 
bearing surfaces in the grinder are of solid carbide 
metal. 
two 8-hr. shifts per day, since their installation 
in July 1947. 
detected, and the grinder has not been down for 


These ways have been in continuous use, 
No signs of wear have as vet been 


maintenance of the ways or gib. 

Centerless-Grinder Rests —— Wearproofing of 
centerless-grinder rests by brazing from one to 
four carbide strips along the length of the rest is 
now quite common. One large producer of grind- 


ing equipment now recommends carbide blades 


Fig. 1 Lining the Mold Barrels for Forming 
{brasive HW heels With Cemented Carbide “ Bush- 


for centerless grinders for the majority of mate- 
rials to be ground, and specifies them as a neces- 
sity for grinding stainless steels. The carbide rests 
are reported to be giving anywhere from 30 to 350 
times the service life of similar high speed steel 
rests under similar conditions. The carbide strips 
are usually rectangular in cross section, averaging 
'. x 9, in. Common practice is to hold individual 
pieces of carbide to a maximum length of 6 in. 
where feasible. In some machines, however, car- 
bide sections as long as 42 in. have been applied 
successfully. 

In one typical instance, production records 
show that the carbide-protected rests averaged as 
many as 575,000 pieces between reconditionings 
as compared with an average of 1600 for the high 
speed steel rests formerly used on the same 
operation. 

In another operation, 200 lots of pieces rang- 
ing in size from 1 in. down to ,', in. diameter were 


Reduced Wear and 
From 5 to 10 


ings” Has Greatly 


Multiplied Mold Life 


Times 
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Fig. 2 Solid Carbide 
Burs Like These Have Op- 
erated at Speeds as High 
as 33,600 R.p.m. Tool 
shown here is used to de- 


burr automatic pencils 


run. Lots ranged from 
600,000 to 3,850,000 pieces 
of hardened steel, and 
from 380,000 to 2,050,000 
pieces of soft steel. Com- 
parison with similar runs 
using high 


speed steel 


showed a _ service 
30 


an average. 


rests 


life times longer, on 
Wear on the 
portion of the 
the 200 runs 
ranged between 0.005 and 


0.009 in. 


carbide 


rests after 


Although these car- 
bide 
costly, the fewer regrinds required reduce 
to well that of of 
materials. 


blades are more 


blade 
made other 


cost below 


rests 


Feed Pawls on Internal Grinders 
bide feed pawls on internal grinders in one electric 


Use of car- 


motor plant is expected to save around $3500 per 


year. Whereas standard steel feed pawls had to 


Fig. 3 


be replaced after every four or five days of opera- 
tion, the original carbide pawls are still running 
After 
the first two plant departments showed a main- 
tenance S867 the 
decided to standardize on carbide feed pawls 
throughout the plant. 

Solid Carbide Grinding Tools 
made of solid cemented carbide 


after more than three years of constant use. 


saving of per year, company 


Grinding tools 
Fig. are find- 
ing wide application for the internal and jig grind- 


9) 


ing of small holes in soft and hardened steels (Cup 


to Rockwell C-65) and other metals. Such carbide 


burs are now generally available from several 


manufacturers of rotary files, but these grinding 


tools should not be confused with rotary files 


because the design and application are radically 
different. The working surface of the grinding 
tools is cut to produce many small sharp points. 
These small points cut like the grit particles in an 
ordinary grinding wheel, 


taking minute 


Used on a precision grinder, these carbide 


many 
chips. 
grinding tools produce more accurate work faster 
because: (a) The carbide doesn’t break down like 
a grinding wheel, (b) more working pressure can 
be used because the solid carbide tool and shank 
are almost three times as stiff as the steel shank 
of conventional wheels, (c) carbide 


d) 


grinding tools 


don’t flex and run out, carbide grinding tools 


The Carbide Gage Finger Pointed Out in 


the Photograph Is Set so That When the Gage Reads 


1”) 


” It Automatically Shuts Off the Machine Feed 
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ean be run faster, and (e) they require less 
maintenance. 

In one shop, average production with ordinary 
wheels on the internal grinding of hardened collets 
(Rockwell C-62 to 63) was between 10 and 20 
units per wheel (sometimes as few as 2 or 3). 
Five minutes was required to grind each collet. 
Use of carbide grinding tools cut grinding time 
to 2 min. per unit; 218 collets were finished with 
one carbide bur before resharpening was required. 
Thus, downtime of equipment was also saved. 





— ia 


ce Nay 








Fig. 4 Bull Nose Grinder Centers 


In another shop, it took five hours and six 
conventional grinding wheels to locate holes on a 
drill jig. The same job was performed in 17 
min. with a carbide grinding point. Tolerance for 
locating was within 0.0002 in., an accuracy previ- 
ously unobtainable. 

For deburring and die sinking operations, solid 
carbide burs of conventional design are being used 
more and more extensively, replacing many small 
pencil wheels. Here again carbides are getting 
into the grinding field because they will hold size 
and shape longer and cut faster. 

Carbide Gage Fingers on Grinders Figure 3 
shows another use on grinders carbide gage 
fingers. The gage fingers contact the rotating 
work and are set so that when the gage reads “0” 
the machine feed is automatically shut off. It is, 
of course, impractical to employ steel for such 
purposes because steel wears away so rapidly that 
the operator would have to reset his gage con- 
tinually to maintain accuracy of work. 

Grinder Centers — Grinder centers tipped with 
carbide like similar lathe centers have been 
generally used now for a number of years with 
marked success. The smaller sizes are usually 
made with small cones of solid carbide set into 
steel shanks. The larger “bull nose” grinder cen- 
ters, however from 315 to 4 in. diameter are 
most frequently made by brazing carbide strips to 
the steel portion of the center, as in Fig. 4. Service 
life of carbide centers is usually measured in 
terms of months, rather than as with conven- 
tional grinder centers in hours. Chief reason 
for their longer life is their resistance to scoring 
and burning, even at continuous high speeds. 

Grinding Wheel Dressers — Diamond-impreg- 


nated carbide grinding wheel dressers now in 


current use in many shops for truing up wheels 
represent a departure from the ordinary dresset 
in that they use a number of small diamonds 
rather than one large, expensive diamond. These 
small diamonds are held together in a matrix of 
hard carbide metal, as shown in Fig. 5. The 
design results in a lower cost dresser than when 
a large diamond is used. In addition, mainte- 
nance cost is lower since it is easy to re-expose 
new diamonds when others have worn. Faster 
and more accurate truing is also claimed. ‘The 
carbide matrix holds the small diamonds so firmly 
due to shrinkage during the sintering process 
that “loosened” diamonds are eliminated. 

As an illustration of the abuse which the 
carbide dresser can take without injury, ten passes 
were made with such a dresser into a 46N alumi- 
num oxide wheel, each pass 0.100 in. deep. For 
a total depth of 1 in., it is claimed, the dresser 
showed no sign of harm. In normal operation, 
feeds of 0.005 to 0.010 in. are used. 

Other Uses — Among other uses in the grinding 
field are carbide grinding quills, which have the 


Metal Shank 
Attached fo 
Matrix 


*} Diamond- 
Impregnated 


Mounting Matrix 


Fig. 5 Diamond-Impregnated 
Carbide Grinding Wheel Dressers 


advantage of nearly three times the stiffness of 
steel, thereby permitting increased loads for 
faster grinding. Carbide burnishing wheels are 
also coming into use. The successful application 
of carbide forming of abrasive wheels is reported, 
with a notable gain in service life over the steel 
wheels originally used. The electrical and auto- 
motive industries are finding many uses for 


carbides. ) 
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REVERE EMBOSSED METAL 
ADDS TO BEAUTY 


rot Tol to Me -1aeh-t-m alelach cela> 








Quality hardware for homes and 
commercial buildings always is solid 
brass or bronze. There are no substi- 
tutes for these solid, ever-lasting metals 
that cannot rust, whose beauty is not 
skin deep but goes all the way through. 
Thus time and use improve the finish 
instead of spoiling it. That is why 
good buildings everywhere feature 
solid brass and bronze for such items 
as locksets, door knobs, butts, latches, 
hangers, hooks, and similar parts that 
should speak of quality as long as the 
building stands. 

Take the National Brass Company. 
This well-known hardware manufac- 
turer features solid brass 100%, know- 
ing that any architect, builder or home 
owner recognizes the worth of endur- 
ing high quality. Their line is trade- 
marked “Dexter”, and one of its feature 
items is trim in etched finish. Actually 
these items use solid Revere Embossed 
Brass, which is furnished in a variety of 
standard and special patterns, ready 


A Dexter set made by National Brass 
Company, Grand Rapids, Michigan; 
in the lifetime beauty of solid brass. 
Knob is fabricated from a 

Revere Embossed Pattern. 


Inset, some embossed patterns produced 


by Revere. 


for fabrication into articles of excep- 
tional attractiveness, not only hard- 
ware, but also a wide range of products 
such as compacts, clock dials, cigarette 
cases, jewelry. National Brass states 
that Revere Embossed Brass not only 
produces a really hundsome line, but 
one whose beauty increases with age, 
since use brightens the high-lighted 
raised surfaces, while the shadows in 
the depressions provide an effective 
contrast. Thus this fine Revere Metal 
assures lasting satisfaction to the home 
owner, and enhances the reputation of 
the architect, contractor, and builder. 
... For true quality, high sales appeal, 


and enduring service, wise manufac- 


turers use solid durable metals such as 
copper, brass, bronze, nickel silver 
provided by Revere not only in Em- 
bossed Metal but in plain sheet and 
strip and in bar, rod, extruded shapes. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere im 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, 1/1; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, 
Distributors Everywhere 
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Improved quality control 
of metals at LOWER COST 


The series of 


20 articles on 


THTAMUM 


which ran in recent is- 
sues of Metal Progress 
has now been reprinted 


SPERRY 
ULTRASONIC 
REFLECTOSCOPE 


as a 42-page pamphlet. 
These articles discuss: 


Reflectoscope, Type UR, 
Style SOE351. 


PRODUCTION OF 
POWDER 


CONSOLIDATION OF 
POWDER 


INDUCTION AND 
ARC MELTING 


VACUUM MELTING 
AND CASTING 


SPOT WELDING 


PHYSICAL 
PROPERTIES 


MECHANICAL 
PROPERTIES 


HIGH-TEMPERATURE 
PROPERTIES 


CORROSION 
RESISTANCE 





Provides rapid accurate 
non-destructive testing of 
steel and other metals 


e CONTROLLED SENSITIVITY 


Metals tested by the Reflectoscope 
are preferred by users who cannot 
afford lost machine and man 
hours. The expense of lost work 
on faulty metals and possibility 
of service failures are minimized 
when potentially harmful defects 
are located before fabricating or 
machining. 


The cost per test is low because it 
is instantaneous. The operator 
touches the quartz-crystal Search- 
ing Unit to the surface and im- 
mediately “sees” through the 
metal. Discontinuities are revealed 
on the Reflectoscope screen and 
are located accurately. For full de- 
tails write for new Bulletin 50101. 


SPERRY PRODUCTS, INC. 


DANBURY. CONN. 


—can be adjusted to meet quality 
control standards. 


e PORTABLE UNIT —can_ be 
set-up quickly by one man. 


e TESTS PARTS “IN PLACE” 
—locates fatigue cracks in shafts, 
rolls, axles and other stressed 
parts. Operates on 100-130 volt, 
60 cycle current. 





See the REFLECTOSCOPE 
at Booth 1920 
NATIONAL METALS EXPOSITION 
October 17th to 21st 
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TITANIUM ALLOYS 


SELECTED BIBLIOGRA- 
PHY OF 114 RECENT 
REFERENCES 


$].00 per copy 


Send your check and 
order to . 


American 
Society for 
Metals 


7301 Euclid Avenue 
Cleveland 3 - Ohio 








Nickel plated steel scissors stripped clean and bright without oftack. 


new 38 


Developments 


For Metal Finishing 


METAL STRIPPER “A” — An alkaline chemical stripper for re- INHIBITOR 9—A new in- 
moving coatings of nickel, copper, zinc, cadmium and silver hibitor for both hydrochloric and 
from steel without any attack upon the steel. Excellent for 
removing plated coatings as well as surplus metal from 
brazing or welding. 


sulphuric acids for pickling of steel 
without attack. Saves acids. Also in- 


hibits against hydrogen embrittlement. 


CLEANER 5-61 —A new alkaline soak-type cleaner 
that is remarkably effective even at tempera- NYLON ANODE BAGS — New nylon anode 
tures as low as 150°F. for removal of oil, bags for nickel, copper, silver and other plating 
grease, and buffing compounds from copper 
and steel. 


solutions. Made to specifications. 


EBONOL ‘’S-30’ — A new quick black- “SURPREP”’ 
ening process for iron and steel. 


Produces jet black coatings in five 
minutes. be applied by brushing, wiping or spraying 


A new phosphating type cleaner for 


rapid removal of rust, oil and grease from large objects. Can 


Write for New Bulletins on these Products 


@ Fast action of SURPREP on oily steel. 


é 
Enthone... 


442 Elm Street, New Haven, Conn. 
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Personals 


W. E. Mahin @, chairman of met- 
als research at Armour Research 
Foundation of Illinois Institute of 
Technology, Chicago, has been named 
director of research of the foundation. 

Godfrey Tool & Supply, Inc., 
Cleveland, announces that Joseph B. 
Clough @ has been appointed vice- 
president. Dr. Clough was previously 
assistant to the president of the A. 
W. Hecker Co. and vice-president and 
sales manager of Johnston & Jen- 
nings Co. 


Wm. G. Montgomery @ has trans- 
ferred from the Geneva Steel Co. to 
the Tennessee Coal, Iron and Railroad 
Co. as plant metallurgist at the Fair- 
field, Ala., wire works. 


Charles E. Thomas @, formerly 
with the Lithium Co., is now with 
the chemical sales division of the 
Ethyl Corp., New York City. 


Following graduation from the 
University of Notre Dame, Robert L. 
Pobst @ has accepted a position as 
metallurgist with Federal-Mogul 
Research and Development at Ann 
Arbor, Mich. 





IPSEN “T” 258 ELECTRIC 
PATENT PENDING 


SIMPLE OPERATION 


See it... 
Metal Show 
Booth 2645 


NORMAL AUTOMATIC CYCLE 


© Work and tray on hearth in sealed heating chamber. 
Ipsen gas enters chamber at vestibule. 


2) Tray is moved, by cold chain, onto quenching rack 
encased in a water jacketed chamber containing Ipsen gas. 


© Quenching rack is airdraulically lowered into an agi- 
tated oil bath. Oil surface is in direct contact with Ipsen gas. 


oO Quenching rack is airdraulically raised into cooling 


chamber for removal. 


WRITE FOR BULLETIN “T” 


IPSEN INDUSTRIES, INC. 


500 N. MADISON ST. © ROCKFORD, ILLINOIS 
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Utica Drop Forge & Tool Corp., 
Utica, N. Y., has appointed Falih N. 
Darmara @ to the post of director of 
metallurgy and research for the com- 
pany. Dr. Darmara was formerly 
with the National Advisory Commit- 
tee for Aeronautics and the research 
laboratory of the United States Steel 
Corp. 


J. A. Durr @, until recently tech- 
nical adviser to the general manager 
of the Albion Malleable Iron Co., 
Albion, Mich., has joined the staff of 
the Erie Malleable Iron Co., Erie, Pa. 


Richard H. Marshall ©, formerly 
production metallurgist of Timken 
Roller Bearing Co., has joined the 
metallurgical staff of the Climax Mo 
lybdenum Co., Chicago, Ill. 


Homer C. Lackey © has been ap 
pointed sales manager of the Chicago 
St. Louis-Houston district for the 
Midvale Co., with headquarters in 
Chicago. Mr. Lackey has been with 
Midvale since 1930, most recently a 


district sales manager in Cleveland 


Service Associated, Inc., Chicago, 
Anderson @, 
formerly treasurer, is now president 
and treasurer and that A. W. Ander- 
son @, who was associated with 
Claud S. Gordon Co. for 34 years, i 


announces that C. W. 


in charge of sale ar 


Universal-Cyclops Steel Corp., 
Bridgeville, Pa., announces that W. J. 
Long & and William G. Stewart have 
been elected vice presidents. Mr 
wong has been with the company for 
about 20 years in various sales posi 
tions, serving as manager of toolsteel 
sales since 1945, and Mr. Stewart ha 
been with the company for the same 
length of time, most recently as 
assistant secretary. 

Amel R. Meyer @, formerly weld 
Memorial 
welding engineer 


ing engineer at Battelle 
Institute, is now 
in research and 
Graver Tank & Mfg. Co., Inc., East 
Chicago, Ind. 

John L. Bolles @, a May 1949 
graduate of Colorado School of Mine 
is now employed by the Anaconda 
Copper Mining Co., Anaconda, Mont., 
as an assisting research engineer. 


developme t at 


The Hyster Co., Portland, Oregon, 
announces that J. F. Lewis @, for- 
merly in charge of production and 
purchasing at the Peoria plant, is 
being transferred to Portland to as- 
sume the duties of chief production 
engineer in the company’s three fac- 
tories. 

Arthur B. Wendt @ has recently 
accepted employment in the engineer- 
ing department of the U. S. Graphite 
Co., Saginaw, Mich. 





Old Friends, and New, 





We'll See You in Cleveland! 


IT’S OUR 31st CONSECUTIVE YEAR 


as the largest, only continuous alloy casting exhibitor at A.S.M. Shows 
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GENERAL ALLOYS COMPANY 


Beston - U.S.A. 
“Oldest and Largest Exclusive Manufacturers of Heat and Corrosion Resistant Castings” 





Personals 


Superior Steel Corp. announces 
that Paul W. Pheneger @ has been 
appointed assistant to the president. 
He has been with the operating divi- 
sion of the company since 1947, and 
prior to that was with the Michigan 
Seamless Tube Co. 


Morton Parker @ has been trans- 
ferred by E. F. Houghton & Co. from 
the Toledo, Ohio, division to the 
Pittsburgh sales division, where he 
will continue to act as a field repre- 
sentative. 


O. M. Haseltine @ has been ap- 
pointed sales engineer for the Ajax 
Electric Co. of Philadelphia. Mr. 
Haseltine, who was formerly with 
Service Associated, will 
offices in Chicago. 


maintain 


David Edelstein ©, formerly as- 
sistant superintendent in charge of 
aluminum operations and later of 
scrap materials of the Perth Amboy 
plant of Federated Metals Division, 
American Smelting and Refining Co., 


has been named scrap purchasing 


agent for the eastern territory of the’ 


company. His office will be in New 


York City. 





with SENTRY warveninGc 


Full hardness and maximum toughness result when your high speed 


steel tools are hardened in Sentry Electric Furnaces using Sentry Diamond 


Blocks. Unusual contours and sharp corners are faithfully retained. 


With Sentry Diamond Blocks a neutral atmosphere is maintained 


no oxidation, no scaling, no reduction in size. Tools 


may be thoroughly soaked for maximum hardness with- 2 °F) oe 


| 


out danger of burning. High resistance to breakage and 


longer tool life result in higher production and lower 


tooling costs. 


SEE YOU AT THE 


METAL SHOW—CLEVELAND 
— OCTOBER 17 THRU 21 — 


We'll be there — Booth 


1131 —with a 


Furnace in actual operation. Bring your 
samples of HSS cutting tools for hardening 


demonstration. 


Write for bulletin 1054—A15 


FOXBORO. MASS.. U.S.A. 


Sentry Model 5Y 


Electric Furnace 


DIAMOND 
Bleck 
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Following graduation from the 
New York State Institute of Applied 
Arts and Sciences, Theodore F. 
Bishop @ has been employed in the 
inspection department of the Dodge 
Brothers Corp., Detroit, Mich. 


Emerson N. Ludington @, for- 
merly group test engineer (metallic) 
at Chance Vought Aircraft Co., is 
now chief metallurgist of the New 
Haven Clock & Watch Co., New 
Haven, Conn. 


After graduating from Case Insti- 
tute of Technology, Robert J. Conklin 
@ joined the metallurgical and inspec- 
tion department of the Wisconsin 
Steel Works of International Har 
vester Co., South Chicago, III. 


Francis L. Shubert @, a recent 
graduate of the University of Min- 
nesota, is now employed as a 
metallurgist with Combustion Engi- 
neering-Superheater, Inc.’s, East Chi- 
cago, Ind., plant. 


Edward L. Pike @, who graduated 
from Colorado School of Mines in 
May 1949, is now a junior metal 
lurgist doing research in the Institute 
of Atomic Research at Iowa State 
College, Ames, Iowa. 


James H. Bechtold ©, formerly 
instructor in metallurgical engineer 
ing at the University of Illinois, is 
currently employed as research met 
allurgist at Westinghouse Research 
Laboratories, East Pittsburgh, Pa. 


L. T. Martensen @, who was 
formerly with the Lindberg Engi 
neering Co. in Milwaukee, is now a 
sales representative in the Detroit 
district office of P. R. Mallory & Co., 
Inc., Indianapolis. 


Casper J. Koeper @ has recently 
been transferred from the Rocket 
Branch, Office of Chief of Ordnance, 
to Redstone Arsenal, Huntsville, Ala., 
as chief of the design unit of the 
recently activated rocket laboratory. 


C. T. Posey @ has been appointed 
field engineer in the Midwestern area 
for Arcos Corp., his headquarters 
being in Chicago. He will assist 
Arcos distributors, Machinery and 
Welder Corp. and C. E. Phillips & Co. 


Howard Peters @, formerly a vice 
president of Mid-Continent Metal 
Products Co. of Chicago, is now proj 
ect engineer for the rollpin division of 
Elastic Stop Nut Corp. of America, 
Union, N. J. 


Henry Dahlquist ©, formerly a 
partner of Dahlquist & Brengle, 
announces the formation of the Henry 
Dahlquist 
Mich. 


Sales Co., Birmingham, 





Her results iramtiy metas. 
pecity these long-lived Nortoy Rbpaey 
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Alundum Refractory tubes are made in a variety of sizes 
Because of 
the excellent electrical qualities of Alundum the resistor con 
be wound directly in the tube. 


for electric furnaces of the metal resistor type. 


They are used largely in 
furnaces for wire drawing, particularly tungsten and molyb- 
Crystolon 
tubes can be supplied in the same sizes for many high 


denum and for sintering cemented carbides. 


temperature operations where electrical insulation is not o 
factor. Alundum is also available as thermocouple tubing 
and as pyrometer tubes, both ideal, for protecting costly 
thermocouples in temperature recording devices. 


ST LLL 
cores 


Alundum cores are very useful in furnace manufacture. 
They have all the properties of Alundum tubes with the 
added physical feature of being molded with grooves for 
retaining the resistor wire. For the operator who must 
prepare a special furnace on the job, cores are a great 
help because the resistor can be applied easily and simply 
in the spacing provided. 


The resistor may be spiralled or straight and wound in the 
grooves and then embedded in Alundum cement. Thus, 
fully protected, the wire is less liable to corrode since these 
mixtures are chemically inert. Alundum cores have high 
heat conductivity and do not become electrical conductors 
even at high temperatures. 


muffles 


One-piece muffles of both Alundum and Crystolon can be 
provided, rectangular, “D" shape and “U" shape for build- 
ing small furnaces heated by oil, gas or electricity. Such 
furnaces are used in a great variety of operations and 
most prefabricated furnaces on the market have furnace 
chambers formed by muffles of one or the other of these 
materials. Only Crystolon muffles are carried in stock, but 
Alundum muffles are gladly supplied on order. Alundum 
muffles are used primarily where electrical resistance is 
desired at temperatures above 1250° C. In electric fur- 
naces the resistance wire encircling the muffle should be 
embedded in Alundum cement. 


+ be t for handling heat/ 


———_— 


small furnace refractories 





mixture 
designation 


composition 


structure 


shapes available 


remarks 





RA 98° 


alumine 89% 


cores, tubes, muffies 
and most special 
shapes 


subject to reduction 
of silice above 
1450 C. in reduc- 
ing atmosphere 





RA 1139" 


alumina 99% 


cores, tubes, muffies 
ond many special 
shopes 


used to 1650 C 
but subject to dis- 
tortion above 1550 
C. under lood. 





RA 1192° 


alumina 99-%, 


tubes and 
fiet ond 
shapes 


certain 
simple 


weed to 1750 C 
but subject to some 
distortion above 
1600 C. under lead. 





RA 1213 


99-% 





tubes, certain cores, 
muffies, and flat and 
simple shapes 


used to 1900 C., 
little distortion in 
use to 1800° C. 





RA 1191 


alumina 99-7, 


certain 
ond flict 


tubes, 
muffies 
shapes 


wsed te 1900° C., 
little distortion te 
1850 4C.; coarse 
grained surface. 





silicon 
carbide 65%, 


cores, tubes, muffies 
ond speciol shopes 


reduction, oxidation 
and electrical con- 
ductivity increase 
with temperoture; 
not recommended 
for use above 1100 
C.; sviteble for use 
with bese metal 
resistors only. 





RC 1138 


silicon 
carbide 83%, 


some cores, tubes, 
muffies and special 
shapes 


reduction, oxidation 
and electrical con- 
ductivity increase 
with temperature; 
not recommended 
for use above 1450 
C.; suitable for use 
with bese mete! 
resistors only 





“suitable electrically heated furnaces only 


refractory cements 


In the construction of externally wound electric furnaces, tubes 
and muffles are covered with a cement to hold the resistor in 
place and to protect it from contamination by materials which 


might damage it. 


Norton cement mixtures are composed of 


Alundum grain, suitably sized, to which is added a ceramic 


binder. 


Norton refractory cements used for imbedding resistor 


elements are purposely designed to reduce possible reaction to 
the minimum. 


eee 


WNORTONF 


Norton Company e Worcester 6, Mass. 
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REFRACTORIES 





Personals Universal Sheet and Strip Steel Edgar C. Bain &, vice-president in 

. Co., Chicago, announces the appoint- charge of research and technology of 

ment of Joseph M. Williams, Jr., © Carnegie-Illinois Steel Corp. and 

Brown Instruments Div. of Minne- as vice-president in charge of strip former president of the American 

apolis-Honeywell Regulator Co. an- steel operations. Mr. Williams was Society for Metals, has been awarded 

nounces the appointment of Charles with Acme Steel Co. since 1922. the John Price Wetherill Medal of 

DD. MeIntire @ as industrial sales the Franklin Institute, Philadelphia. 

manager of the Cincinnati branch After many years as metallurgist ‘. 

office and William C. Waltman @, for the Standard Tool Co., Cleveland, Vernon H. Patterson @, formerly 

formerly with the Syracuse, N. Y., Norman Deunk @ is now at the sales metallurgist of American Brake 

office of Brown, in charge of indus- National Twist Drill and Tool Co., Shoe Co., has joined the development 

trial sales of the South Bend, Ind., Rochester, Mich., in the metallurgical staff of the Climax Molybdenum Co., 
office. department. Detroit, Mich. 


U. S. Reduction Co., East Chicago, 


Ind., announces that J. B. Neiman @ 
has been added to its staff as an ex 
ecutive assisting in both the purchas 


ing department and in the sale of 
aluminum alloys. Mr. Neiman, who 
was formerly general manager of the 
aluminum department of the Feder 
ated Metals Div., American Smelting 
& Refining Co., will operate from 
Detroit. 





“ 


x Immediate shipment from stock 


FOR HIGH SPEED 
QUANTITATIVE ANALYSIS OF Salem Engineering Co., has been ap- 


Ferrous and non-ferrous metals and pointed sales manager of the rolling 
alloys. mill division of E. W. Bliss Co. at 
Electroplating solutions and electro- 
deposits. 
Ores and minerals. : Edward S. Steigner @, a member 
Metals in biological materials. o the Zemanta Sheek euch “Dolin 
Metals in foods, soils, etc. on tm ungstown Sheet an ™ 
Forensic materials. Co.’s metallurgical department for 15 
Micro and semi-micro specimens. years, has been appointed tubular 


Desi gne d for continuous products development engineer, with 
trouble-free performance his office in the Campbell, Ohio, 
The new Sargent-Slomin Electrolytic Ana- No speed change with change of load. works. 

lyzers represent a complete re-design of the All parts of the new electrode chucks are perce Sar a 
original Slomin instruments. Each unit is made of stainless steel. A simplified design Roy Erwin Swift @, formerly on 
mounted within a case consisting of a one- utilizes a positive retaining spring which the faculty of the school of chemical 
piece stainless steel panel, beaker platform permits quick, easy insertion of the elec- and metallurgical engineering of 


and apron with sturdy end castings. All trodes and maintains proper electrical con- Purdue University and a recent re- 
models are completely self-contained and tact. ; 


operate from 50-60 cycle electric circuits— These new analyzers used with the spe- cipient of a doctor’s degree from Yale 
no auxiliary generators or rheostats are re- cially designed high efficiency corrugated University, has joined the faculty of 
quired. i , electrodes rapidly produce smooth, close the Mackay School of Mines of the 

The two position analyzers consist of two grained deposits at maximum current 
complete, independently operating analyzer density. ur 
circuits. Duplicate or check analyses can be mining and metallurgy. 
run at the same time or two different analy- re f 
ses can be run simultaneously at different ¢ 199469 ELECTROLYTIC ANALYZER — Sar- Geo. H. Thurston @ has left the 
current densities. gent-Slomin, One Position, with Heating American Smelting and Refining Co.’s 


The central electrode is rotated by anew Pjate. For operation from 115 Volt, 50-60 Selby, Calif., plant and is now metal 
capacitor type induction motor, operating 


at 550 r.p.m., especially engineered for this cycle circuits $250.00 a ~ ace ag Division, 
application. Under development for five ACF-Brill, Berkeley, Calif. 
years, this motor has been thoroughly tested S-29465 ELECTROLYTIC ANALYZER — Sar- 
and approved for continuous operation. —. Two = bg baer 
Fully enclosed for protection against cor- wo ond gpa vices Remap Detroit, announces the appointment of 
ee ee Gosege'cs stesashdh hte the puation 
Outstanding features of this rugged motor 3$-29632 ANODE — Platinum gauze, Corru- of sales manager and of Clifton E. 
are: gated Form, High Speed. (Patent pending.) Wenger @ to that of controlled 
Greater output than any motor of similar Price subject to market. 
characteristics and size. was formerly associated with General 
No internal switches or brushes. $-29672 CATHODE—Platinum gauze, Cor- All xe Sterli i a poner 1 ftus 
No “permanent” magnets—full output for rugated Form, High Speed. (Patent pend- Alloys, Sterling Alloys and Loftus 
long service life. ing.) Price subject to market. Engineering Corp., while Mr. Wenger 
had worked for Buick Motor Div., 


Detroit Transmission Div. and most 

SARG EN ? recently the Dow Furnace Co. 
SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS H. O. Klinke @ has been appointed 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. assistant manager of the apparatus 


MICHIGAN DIVISION 1959 EAST JEFFERSON OETROIT 7, MICHIGAN research division of Air Reduction 
SOUTHWESTERN DIVISION SO91S PEELER ST. DALLAS 9, TEXAS Sales Co., Murray Hill, N. J. 


George Perrault, Jr., @, formerly 
sales and advertising manager of the 


Salem, Ohio. 


en Ree ete yr ge ee 


University of Nevada, Reno, to teach 


Industrial Heating Equipment Co., 


atmosphere engineer. Mr. McCormick 
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Specimen Holder 


AUTOMATIC or hand polishing 
... mounting . . . cutting-off specimens 
_-.all require the best in equipment 
and accessories. 

Precision offers you a source of sup- 
ply and an engineering staff to help 
you in solving your particular 
Metallurgical problems. From cut-off 
wheels to grind-polishing powders, a 
constancy is maintained in order that 
you may not only get the best possible 


Plans cienlific 


SCIENTIFIC RESEARCH & PRODUCTION CONTROL APPARATUS 
3737 W. CORTLAND ST. . CHICAGO 47, ILLINOIS 


October, 1949; 


“Precisionite™ 


“Precisionite” Polishing Powder 


Levigated Alumina 


results, but, results which can be 
duplicated! 

A copy of our Metallurgical Catalog 
will provide you with information 
which will be most helpful. Write for 
your copy today. 


Sold by leading 
Laboratory Supply Dealers 





Please! A copy of your 
Metallurgical Catalog No. 


Company 
Address 
City & State 


Individual Title 
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“ emicien" 
pescain? 
SEND FOR THIS BOOK. It will tell you more 

about this Du Pont development, how 

easily it can be installed and used, how eco- 

nomical ‘t is for the production of clean, bright 

surfaces, free of scale and smut. Just clip the 

coupon to your letternead and mail to E. I. 

du Pont de Nemours & Co. (Inc.), Electrochem- 

icals Department, Wilmington 98, Delaware. 


ih 


SASS aimee eee eee 





DU PONT 
CHEMICALS and PROCESSES 


for 
METAL TREATING 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


E. |. du Pont de Nemours & Co. (In 
Electrochemicals Department 
Wilmington 98, Delaware 


Please send my copy of *‘Du Pont Sodium Hydride 
Descaling Process." 


Name 


| 

| 

| 

Mee | 

Position rm 
I 

all 





Address 


an 
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EEEREEES 


BEES 


Frames of movie film, taken with Kodak High Speed Camera, show a desk- 


type calculating machine performing automatically at five hundred r.p.m 


| 


Now high speed movies 
with good depth of field 


ye DAY high speed movies prov ide the research scientist with mors 
detailed information than ever. For with the Kodak High Speed 
Camera, these pictures are sharp and clear and in addition have re- 
markably good de pth of field 


4 


7 


This is due both to the high intensity lighting now available and 
to the high-quality optical system which employs a rotating, accurately 
plane-parallel glass plate behind the lens to sweep the image in syn 
chronism with the traveling film 


In the example illustrated, the camera was operating at 2000 frames 
pel second with a lens aperture of f 8. Illumination of 7 to 15 times the 
intensity of sunlight on a bright dav was provided by the new General 
Electric 750R Reflector Photographic Lamp.* 


If you would like more information about the Kodak High Speed 
- amera, Le mail the =: Eastman Kodak Co., Rochester 4, N. ¥ 


. 


the Kodak gh Speed Gamera 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

Gentlemen: 

Please send me: ( vour folder “Magnifying Time” which describes the 
High Speed Camera i) 16mm sample reel ot hich speed motion 
study which I may borrow. 








Name__ = __Firm 


Address 


City__ TRADE-MARK 











Weldability of 
C-Mn Steels* 


Tie DEVELOPMENT of a labora- 

tory test method for quantita- 
tively evaluating the weldability of 
steels has been the primary ob- 
jective of many welding investiga- 
tions undertaken during and since 
the second World War. These stud- 


*Abstracted from “Review on the 
Weldability of Carbon-Manganese 
Steels”, by C. B. Voldrich and O. E. 
Harder, Welding Journal, July 1949, 
p. 326-s to 336-s. 


ies have pursued various aspects of 
the problem, but the work reviewed 
by Voldrich and Harder is con- 
cerned primarily with structural 
carbon-manganese steels (0.17 to 
0.33% C and 0.40 to 1.62% Mn) and 
their response to welding, with 
particular reference to underbead 
hardening, bead-bend ductility, and 
underbead crack sensitivity. The 
data discussed were obtained from 
studies carried on at Battelle Me- 
morial Institute for the Welding 
Research Council, from 1941 to 
1948. 

In the unaerbead hardening 
studies, a Class E6010 electrode, 
ts-in. diameter, was used in depos- 





=FASTER 
FINISHING 


WITH 


STRAIT-LINE 
AUTOMATICS 


ROTARY AUTOMATICS 


JUNIOR 
AUTOMATICS 


Users of Hammond Automatics report 2000 
pieces or more per hour, more uniform, better 
finishing, less operator fatigue and specially, 


lower costs. 


Send one finished and several rough samples 
for complete engineering and production report 
at no cost or obligation. 


let us show you what a Hommond * 
Automatic can do on your own work 

to speed-up production and reduce 

your finishing costs. 


There ore ten new Junior 
Automatics in the Hammond 
Line, to be used with polishing 
or buffing wheels or with abro- 
sive belts. Model E2PF shown 


“HAMMOND OF KALAMAZOO 
Good Machinery Since '82"' 


1647 DOUGLAS AVENUE * KALAMAZOO, MICHIGAN, U. S. A. 
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iting weld beads on 6x12-in. pieces 
of steel plates %, %, 1 and 2 in. 
thick. Weld beads % and 3 in. 
long were deposited at a_ travel 
speed of 5 in. per min. with 180 
amp. at 26 are-volts (direct current, 
electrode positive). Beads were 
sectioned transversely at midlength 
and a Vickers hardness survey 
made of the cross section using a 
10-kg. load to locate maximum 
hardness in the heat-affected zone. 
The data indicate that a good 
relationship exists between the 
carbon and manganese contents of 
the steels and maximum hardness 
in the heat-affected zone of the 
weld. “Carbon equivalent”, as 
given by the expression C + Mn/6, 
was used in this study. Using lim- 
iting maximum hardness criteria 
of 350 Vickers for freedom from 
underbead cracking and 250 
Vickers for satisfactory service 
performance in the as-welded con 
dition, the approximate limiting 
carbon equivalents are as follows 
(applicable without preheating) 
VICKERS PLATE THICKNESS, IN 
LIMIT % bed 1 2 
350 060 050 045 040 
250 045 040 035 030 


Fine grained steels show a 
somewhat higher maximum hard 
ness than coarse grained steels, and 
cast steels exhibit higher maximum 
hardness in the heat-affected zone 
than wrought steels of correspond 
ing composition. The greatest in 
crease of maximum hardness due 
to plate thickness occurred either 
between % and % in. or between 
% and 1 in. with relatively little 
increase between the 1 and 2-in 
thicknesses. This is taken to indi 
cate that a maximum cooling rate 
is reached at the 1-in. thickness. 

The studies of bead-bend ductil- 
ity were initially conducted using 
weld bead specimens similar to 
those described for the underbead 
hardness studies. The tests were 
made on specimens in the ‘%-in. 
plate welded at an initial plate 
temperature of 80° F. only. Ductil- 
ity was evaluated by measurements 
of angle of bend, maximum load 
and elongation on the tension face 
of the specimen. The results of 
these initial tests were inconclu 
sive, although the cast steels exhib 
ited considerably less capacity for 
bending than the wrought steels 
Some of the weld bead specimens 
with high hardness in the heat- 
affected zone exhibited consider- 
able ductility and bent to the 
capacity of the bending jig without 
cracking. This behavior is not 
explained. 

(Continued on page 540) 





An example of Aspergillus Niger or 


and bacterial action? These microorganisms 
cause costly material waste and production 
delays by attacking lubricants and coolants— 
making them go “sour.” 


Now you can effectively control such losses 
with Dowicides, Dow’s industrial germicides 
and fungicides. Production men have learned 
to depend on Dowicides for extending the 
service life of cutting, grinding, rolling and 
hydraulic soluble oil emulsions. Available in 
both oil and water types, Dowicides are par- 
ticularly suited to incorporation in industrial 


Dowicides 


Germicides and Fungicides 
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Blue Mold’’—a common mold magnified seventy times 


stop feeding your profits to fungi! 


How much profit are you losing to mold 


oils and coolants to prevent attack by bac- 
teria and fungi. 


Investigate Dowicides now. Protect your 

profits from the bugs! Complete laboratory 

facilities are maintained by Dow to help you 

solve your problems. Just contact your near- 

est office or write direct to Midland. 

THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York + Botton «+ Philadelphia + Washington 

Cleveland . Detroit . Chicago . St. Louis 

Houston «+ San Francisco + Los Angeles «+ Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 





Weldability of 
C-Mn Steels 


(Starts on page 538) 

Further preliminary studies of 
bead-bend ductility were made 
using test specimens cut transverse 
to the weld bead with a notch on 
the bead centerline extending to a 
depth of & in. below the plate sur- 
face. The tests were made at room 
temperature and measurements 
were made of bend angle, maxi- 
mum load and type of fracture. 


These test specimens were taken 
from a 6x12-in. plate on which a 
weld bead about 5% in. long had 
been deposited along the short cen- 
terline of the piece. 

It was found that either a 
square notch with rounded corners 
or a U-notch with a full root radius 
would function satisfactorily, al- 
though the fracture type appeared 
to be more consistent with the 
U-notch and so this notch was se- 
lected for the remainder of the 
work. From these pilot tests it ap- 
peared that depth of notch is not a 
critical factor so long as the notch 
is not cut entirely through the 





REDUCE YOUR METAL FINISHING 
AND HEAT TREATING COSTS 
... WRITE ..... WIRE ..... PHONE... 


Your metal finishing and heat treating costs 


must decrease if you take advantage of 
our quality products and highly specialized 


engineering skill. Write, wire or phone 
Bridgeport 7-1390 or 7-1194 and one of 


BLACK6.9 MAGIC 


ONE-BATH METAL FINISH 


our engineers will survey your requirements. 
7 


Oe 


BLACK-MAGIC, a simple, inexpensive, one-bath 
black oxidizing process for steel, is way out in 
front because of highest quality materials, engineer- 
ing skill, and prompt, efficient service. We 
have products and processes for coloring 
steel, iron, brass, copper, zinc and cad- 


mium, metal cleaners, rustproof coatings 
and dips and metal treating salts. 


Quick-Carb carburizing 


salts, Quick 


Temper tempering salts and Neutral salts 
perform fast and efficiently over all re- 
quired temperature ranges. 


MITCHELL-BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 
oy 2446R MAIN ST. STRATFORD, CONN. Bf 


BLACK-MAGIC OXIDE BLACKING 
WITCH-DIP & WITCH-OML FINAL FINISHES 





s-Base PROTECTIVE COATING 
NG SALTS. CLEANERS. ETC 





Vetal Progress; Page 540 





depth of the weld bead into the 
heat-affected zone. A constant notch 
depth of & in. below the plate sur- 
face with a y-in. root radius was 
used for the later work. 

Since the results of bend tests 
are influenced by section modulus 
of the test specimen as well as the 
metallurgical properties of the heat- 
affected zone in welded specimens 
in different plate thicknesses, it 
was indicated that isolation of the 
effect of cooling rate on bend prop- 
erties could be obtained only by 
fixing the section modulus of the 
test specimen. This condition may 
be accomplished by either one of 
two procedures: All bend test spec- 
imens can be machined to the same 
thickness after welding is com- 
pleted, or the welding may be done 
on a single plate thickness with the 
effect of plate mass being produced 
by artificial means of cooling. 

It was also found that bend 
properties of welded specimens 
may change appreciably with time 
An aging period of one week at 
room temperature or 16 hr. at 
212° F. produced a substantial 
increase in the bend angle of speci- 
mens welded with E6010 elec- 
trodes. Longer periods produced 
no further improvement. This im- 
provement in bend properties by 
short-time aging may be associated 
with the release of hydrogen from 
the weld metal and heat-affected 
zone. 

In the main program of notch- 
bend studies, plate thicknesses of 
, *% and 1 in. were used and all 
plate specimens were welded with 
an initial plate temperature of 
80°F. Electrodes of E6010, E6020, 
E6012 and E6015 classes were used 
in ys-in. diameter, with uniform 
welding current and are voltage, 
but welding speeds were varied 
with each electrode to obtain weld- 
ing heat inputs of 30,000, 50,000 
and 70,000 joules per in. After 
welding, the plates were aged for 
20 hr. at 200° F., after which test 
specimens 1% in. wide were ma 
chined transverse to the weld bead. 
A U-notch with -in. root radius 
and depth ¢ in. below the plate 
surface was cut along the center- 
line of the weld bead and all speci- 
mens were bent on a 9-in. span at 
room temperature. For comparison 
with these welded specimens simi- 
larly notched unwelded plate spec- 
imens were also tested. 

The results of these notch-bend 
tests may be summarized thus 

"1. Bend angle 
carbon and manganese contents 
increase and plate 

(Continued on page 542) 


decreases as 


thickness in- 
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SCIAKY BROS., INC. © 4915 W. 67th STREET ¢ CHICAGO 38, ILLINOIS 











Why waste expensive labor 

cutting odd shapes of stainless 

Type 306-—Aieatve with improvised tools—when 
cut edges; machined ~ 

faces. Weight 69 Ibs. you can get just what you want 

from G. O. Carlson, Inc. cut to 

shape by our specialized equipment? And don't overlook the high cost of 
shipping unnecessary scrap material, which is eliminated. 

More and more fabricators are saving money and time by “‘letting Carlson 
do it''—which means one order for plates to size, one handling, and when 
the plates are delivered, they are ready for final finish work. 

Stainless steels to chemical industry standards are our only business, and 
the powder cutting, abrasive cutting, rough machining, and sawing techniques 
we use are regular added services which our customers depend on for cutting 
costs to the bone. 

Carlson distributors are located in practically every metropolitan area. If 
you do not know your loca! source, write to us. If it is a rush order, send 
details direct. You can depend on G. O. Carlson, Inc. for unparalleled service 
in Stainless Steels. 


CARLSON, wc. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES ¢ FORGINGS e BILLETS e BARS ¢ SHEETS (No. 1 Finish) 
District Seles Offices and Wareh distributors in principe! cities 
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Weldability of 
C-Mn Steels 


(Starts on page 538) 
creases. The latter is to some 
extent due to increasing section 
modulus of test specimen. 

2. Bend angle increases as heat 
input is increased. For the 1-in 
plate little increase was noted. 

3. No significant difference ap- 
peared between as-rolled and nor 
malized plate. 

4. Cast steels responded simi 
larly to heat input as did rolled 
steels, although bend angles tended 
to be smaller. 

5. There was no difference in 
bend response between the various 
classes of electrode, although the 
E6015 electrode produced no un- 
derbead cracks, whereas the other 
classes of electrode did in some of 
the higher chemistry steels. 

6. There appeared to be good 
correlation between bend angle 
and maximum underbead hardness 
with similar heat inputs and cool- 
ing rates. 

Observations of underbead 
cracking in the heat-affected zones 
of all the hardness and notch-bend 
specimens indicate that this crack- 
ing tendency increased as carbon 
and manganese contents and weld 
cooling rates increased, except that 
no underbead cracking occurred 
when the E6015 electrode (low 
hydrogen, mineral-type coating) 
was used. To study this tendency 
more accurately, a series of crack 
sensitivity tests was conducted. 

The test specimen used for this 
study consisted of a 1-in. weld bead 
deposited along the long axis of a 
steel block 1 in. thick by 1's in 
wide and 4 in. long. The bead was 
deposited using an 's-in. electrode 
with 100 amp. and 26 are-volts at 
a travel speed of 10 in. per min. 
Each specimen was stress relieved 
and sectioned longitudinally on the 
centerline of the weld bead. The 
total length of underbead cracks 
was measured so that the percent 
age of cracking could be = deter- 
mined. Electrodes of classes E6010, 
E6020 and E6015 were used and 
tests were made with three initial 
plate temperatures: room tempera- 
ture, 150 and 225° F. 

The results indicate that crack 
sensitivity increases as carbon and 
manganese contents increase. This 
tendency decreases as the initial 
plate temperature is increased. 
Using carbon equivalent as C€ 
Mn/4 + Si/4, it is indicated that 


‘, 


(Continued on page 54%) 
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Furnaces for every 
Heat-Treating 
Operation.... 


Loftus Engineers, Designs and Con- 
structs complete plants and indi- 
vidual furnaces. 


Every step along the way — From 
the Open Hearth to the Heat-Treat- 
ing Line — The Loftus organization 
serves the metallurgical field from 
melting and refining to the finished 


ig Ai | heat-treatinyy product. 
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150% INCREASE 


IN THIS PLANT’S PRODUCTION 


MADE 
POSSIBLE 


Here’s an outstanding example of 
how A-F Engineers can solve your 
metal parts and products cleaning 
problems. At the Wadsworth 
Electric Co., Inc., leading manu- 
facturer of electrical switch boxes 
and transfer panels, the compact 
and efficient arrangement shown 
in the schematic drawing was 
installed in a floor area of only 
50’ x 50’. 

This arrangement includes a 32’ 
especially designed A-F Washing 
Machine (A), which washes, 


HOW ANOTHER FAMOUS COMPANY CLEANS 


ITS METAL PARTS! 


To clean their precision automotive 
gears, The Warner Gear Div., Borg- 
Warner Corp. of Muncie, Indiana, uses 
not just one A-F Washing Machine—but 
almost one hundred. Each washer is 
located next to the machining operation 
it serves. The compact design and fast, 
efficient operation makes this arrange- 
ment practical. 


rinses and dries the company’s 
many sizes of products; the auto- 
matic paint dipping unit (B) and 
the 384’ A-F Engineered Overhead 
Trolley Conveying System (C), 
which combines all of the opera- 
tions into “endless stream’”’ pro- 
duction. This new A-F “cleaning 
package” reduced the complete 
finishing cycle from 1 hour and 
40 minutes fo only 40 minutes; and 
by thorough cleaning, greatly 
improved the quality of the 
products. 


Weldability of 
C-Mn Steels 


(Starts on page 538) 
for the same carbon equivalent the 
cast steels showed much less under- 
bead cracking than the rolled steels. 
The reason for this occurrence is 
not explained. 

It is pointed out by the authors 
that the crack-sensitivity data per- 
mit a relative comparison of the 
test steels, but as yet there is no 
firmly established criterion for the 
maximum permissible cracking, in 
the welding test used, which will 
predict the behavior of the steel 
in production welding. What is 
needed are more complete crack- 
sensitivity data for different plate 
thicknesses and preheats, and data 
on the actual cooling rates for the 
crack-sensitivity tests. 

These test data suggest a need 
for information concerning the 
relationship between maximum 
underbead hardness, bend angle 
ductility and underbead crack sen- 
sitivity with reference to base 
metal composition when welded 
under identical conditions, that is, 
with similar cooling rates. Also, 
the tests were all made at room 
temperature so that data are not 
available on performance at sub- 
zero or elevated temperatures. The 
authors further point out that the 
data on cooling rates are insufli- 
cient to make possible their appli- 
cation to predictions of the 
behavior of a steel under specific 
production welding conditions. 


Fatigue of Metals* 


THE two well-known books in 
English on the fatigue of metals, 
one by H. G. Gough and the other 


BEFORE YOU CONSIDER ANY METHOD 


Ask Alvey-Ferguson Engineers—serving ° 

= types of industry since 1901—to Write for FREE 

iscuss the latest methods of cleaning 

metal parts and products. Folder—Today! 
163 Disney Street Established 1901 Cincinnati 9, O. 


Offices or Representatives in Principal Cities 


by H. F. Moore and J. B. Kommers, 
are now more than 20 years old and 
do not include recent developments 
of the subject. Fortunately, a most 
substantial book on fatigue was 
published in 1937 by two French 
engineers, R. Cazaud and L. Persoz, 
and the first of the two authors 
continued to work on the volume 
after his collaborator died. Now we 


Coast to Coast 
have the third edition of that im- 
portant work. 


: ING wis sana : i In the person of R. Cazaud, 
3 France has a technical writer of 
vey- e (Continued on page 546) 
490 — 











- : : *Review of “La Fatigue des 
EAR ee Tite er Metaux”, Third Edition, by R. Cazaud, 
: , Dunod, Paris, 318 p. 
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Over and over, we have declared that Moraine will accept orders 
for metal powder parts only when we are dead certain that the 
purchaser will benefit—through savings in costs, or through im- 
proved performance. Our purpose has been not to discourage 
inquiries but, rather, to attract them ... by assuring you that, if 
we accept your order, the results will be to your advantage. 


Actually, the basic requirements for metal powder manufacture 
are plain and simple. The shape must permit good die fill and 
proper density ... the required physical properties and tolerances 
must be within the range obtainable by normal production methods 

. and the quantity ordered must be sufficient to justify the initial 
tooling costs. 





If you use quantities of parts which you think might be made better 
and more economically by powder metallurgy, don’t hestitate to 
consult our engineers. If they determine that the process would 
work to your advantage, as well as to ours, they will tell you; 
but yeu can depend on them to say “No,” politely and regretfully, 
if metal powder parts are not for you. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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No Imperfections! 
use SUPERIOR ror DIESEL FUEL 
INJECTION 
TUBING 


A sample six-inch length of 
this diesel fuel imjection tub- 
img will be sent upon request 
on your company letterbead. 


Superior cold drawing processes limit seams, laps, pits and slivers to the 
absolute attainable minimum—for fuel injection tubing with its highly critical 
operating pressures and endurance requirements the finishes of the tubing must 
be flawless—must have uniform, clean surfaces. 


Close production and laboratory control, selection of raw stock billets, micro- 
scopic inspection of material in process and at finish, exact furnace atmospheric 
and temperature control, these are the Superior procedures that assure clean, 
bright, dead soft tubing. 


Superior tubing is cold drawn to customer specifications, no “‘standard” sizes 
are carried in mill stock. Available in random, multiple or cut lengths, to 
American Bosch or your specifications, this fuel injection tubing is bound to 
do a better job. 


We invite your request for further information. 


otlIl 


/ ” “ max.) 
cant TUBING (.010” To %"* OB 
nN SMA 3 g 


SUPERIOR TUBE COMPANY 


2008 Germantown Ave., Norristown, Pa. 


Fer Superior Tubing on the West Coast, call PACIFIC TUBE CO. 
S718 Smithway St, Los Angeles 22, Cal. © ANgeles 2-2151 


See our Tubing display booth No. 2527 at the 31st National Metal Exposition, 
October 17th to 21st, Cleveland, Ohio 
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Fatigue of Metals 


(Starts on page 544) 

great erudition, enormous personal 
experience, deep and critical in- 
sight, and a capacity for brevity, 
clarity and fluency in writing. The 
book should be translated into Eng- 
lish but since that is unlikely, it 
would be desirable for English- 
speaking metallurgists and engincers 
to study it in the original. It is an 
excellent book, too, for the reader 
to use for improving his knowledge 
of the French language. 

The first chapter of the book is 
quite short. It introduces the reader 
to the history and the literature of 
the subject. 

The second chapter abounds in 
illustrations of fatigue failures and 
fissures. No doubt the engineer 
should become thoroughly acquaint- 
ed with the manner in which fatigue 
failures develop, and there is no 
other way but to study the “frac- 
tography” of failure (to borrow 
Zapffe’s excellent term) in order to 
obtain a clear picture. Fortunately, 
the publishers of Cazaud’s book did 
not economize in the quality of the 
paper or of the engravings used in 
this third edition; all illustra- 
tions are ciear and to the point. 
The second chapter contains also 
brief but lucid descriptions of the 
different methods used to detect 
fissures and imperfections. 

In the third chapter Cazaud 
presents all the theories offered to 
explain the mechanism of failure in 
general and of fatigue especially. 
The brevity of presentation of Ran- 
kine’s, Saint Venant’s and Coulomb's 
theorics shows how little Cazaud 
must think of them. He pays more 
attention to Schenk’s and Cheve- 
nard’s methods of studying the hys- 
teresis curves in the post-clastic 
range and this is exactly what 
should be done in experimental 
studies. Chevenard’s method applied 
to microsamples is extremely neat, 
as is everything coming from that 
scientist. 

The fourth chapter deals with 
the experimental methods of study- 
ing fatigue. It describes briefly but 
clearly fourteen different machines 
used for simple fatigue tests, and 
six installations for studies of the 
combined effects of static loading 
plus fatigue and of fatigue in tor- 
sion superimposed on fatigue in 
bending. There is, however, one 
minor point of criticism that might 
be raised here. When, as in Table 
II of this chapter, the fatigue limit 
in torsion is given as 13 and in 
bending as 14 kg. per sq.mm., to 
describe their ratio as 0.929 stretches 

(Continued on page 550) 
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WORLD'S MOST VERSATILE 
ALUMINUM ALLOY 


NOW HERE TO CUT COSTS—YET IMPROVE PRODUCTS 


Here are important facts about a remarkable new 
Kaiser Aluminum Alloy: 


Unusually versatile—a cold rolled alloy that’s 
stronger than 3S, more workable than 52S. 


First alloy ever developed specifically to meet 
problems ot fabricators and engineers. 


Thoroughly proved in two years of research, 


testing and practical production experience. 
Exclusive Permanente Metals’ development. 


If you are now using 3S or 52S, you may be able 
to cut material costs and give your product better 
design by using Kaiser Aluminum Alloy 1508S. 


On the next page, read about the unique combi- 
nation of advantages of... 


150S — Remarkable New 
Kaiser Aluminum Alloy 
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150S...WORLD’S MOST 


NOW HERE TO CUT COSTS—YET IMPROVE PRODUCTS 


HII INNNNN 


tity 


- 


No other alloy can be fabricated in so many ways to do so many jobs— 
because no other alloy so effectively combines ALL these advantages: 


GOOD PHYSICAL PROPERTIES. Yield strength and 
workability have been established to make it suitable 
for the widest variety of applications. 


GOOD WORKABILITY. Most single, double and triple 
stage drawing can be done. With proper equipment spin- 
ning can be done satisfactorily. Beading formed by dies 
in a press can be handled well. Roll forming, brake 
forming, and lock seaming can be accomplished easily. 


VERY FINE GRAIN STRUCTURE. Its chemical composi- 
tion makes Kaiser Aluminum 150S inherently a fine 


ARE YOU NOW USING 3S? 
Here are definite advantages you get with 150S: 


30 to 40 per cent greater strength in finished parts. 
Very nearly the same workability you now get with 3S. 
Harder, more scratch-resistant surface. 

Uniform, finer grain texture in all tempers. 

Fast, high lustre buffing. 

Superior etch finishes —clear, white, uniform. 

Anodized finishes superior in color to 3S. 

Upto 10 percent less material cost where extra strength 
allows gauge reduction —only slightly higher cost for 
equal gauges. 

Corrosion resistance, welding and brazing properties 
equal to or better than 3S. 


grain alloy, uniform in all tempers. 


EXCEPTIONAL FINISHING PROPERTIES. Satin anodized 
finishes, with a silvery white color, fine texture and con- 
sistent uniformity, can be obtained. Many finishing 
operations can be eliminated. And the hard surface re- 
sists scratches. 


GOOD WELDING AND BRAZING PROPERTIES. Heliarc 
welding, spot welding and brazing can be done. 


EXCELLENT CORROSION RESISTANCE. 150S has salt 
corrosion resistance properties comparable to 52S. 


ARE YOU NOW USING 52S? 
These advantages will be yours with 1508S: 
Superior workability. 


Decided cost advantage if you’re using 52S over- 
strength. 


No Lueder lines or strain markings in shallow draws. 
Finishing characteristics, corrosion resistance, welding 


and brazing properties equal to or better than 52S 


Kaiser Aluminum Alloy 150S may offer you sufficient 
strength at low cost to make conversion to aluminum from 
other materials permanent and profitable. 
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VERSATILE ALUMINUM ALLOY 


TYPICAL TENSILE PROPERTIES OF VARIOUS 150S TEMPERS 


Here are typical figures for thicknesses of about .040” to .051”. Elongations are slightly lower 
for thinner sheet, slightly higher for thicker sheet. 





Temper Tensile strength Yield strength Elongation % in 2” 


15080 

150SH 22 
150SH32 
150S H 34 
150S H 36 
150SH 38 
150SH 18 
150SH 19 





21,000 p.s.i. 
23,500 p.s.i. 
25,500 p.s.i. 
28,000 p.s.i. 
30,000 p.s.i. 
32,000 p.s.i. 
33,000 p.s.i. 
37,000 p.s.i. 


8,500 p.s.i. 
16,500 p.s.i. 
21,000 p.s.i. 
24,500 p.s.i. 
27,000 p.s.i. 
29,000 p.s.i. 
31,000 p.s.i. 
35,000 p.s.i. 


25% 
13% 
9% 
6% 
5% 
5% 
4% 
3% 








But that’s not the whole story of the greater strength of 150S! Here are 
typical yield strengths of 150S compared with 3S: 


Yield strength, p.s.i. % increase with 150S 


380: 7,000 1505S O: 8,500 21.5% 
3SH12: 17,000 150SH32: 21,000 23.5% 


When drawn parts of the two alioys are compared, the difference in strength is 
even greater! Here, for example, is a comparison of drawn parts of a refrigerator 
crisper pan: 

Yield strength, p.s.i. 
Test location 3S 150S 


«es +s « + 26,100 35.9% 
Flange : oo 2 «3 Oe 24,500 38.4% 
ae +. és. se oe eo 22,300 36.0% 


% increase with 1505S 


GET THESE COMPETITIVE ADVANTAGES WITH 150S: 
If you are now using 3S, 52S, copper, brass, steel, or 
other materials, you may be able to cut manufacturing 
and equipment costs—and improve your product and 


fabrication techniques—with Kaiser Aluminum 1508S! 
Today —call or write the nearest Permanente Products’ 
sales office for more information on the world’s most 
versatile aluminum alloy —150S! 





Permanente Metals 


See production samples of 
Kaiser Aluminum Alloy 
150S at the Annual Na- 


tional Metal Congress and 


PRODUCER OF 


Kaiser Aluminum 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND 12, CALIFORNIA ... WITH OFFICES IN: 
Atlanta * Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston * Indianapolis * Kansas City + Los Angeles 
Milwaukee * Minneapolis * New York * Oaklarid + Philadelphia * Portland,Ore. + Seattle * Spokane + St.Louis * Wichita 
EXPORT OFFICE, OAKLAND, CALIFORNIA WAREHOUSE DISTRIBUTORS IN PRINCIPAL CITIES 


Exposition—Cleveland, 


October 17-21. 
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THESE 2 SPEED STFFLS 
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for molds, dies 
ets, etc. 


A free machining, medium 
open ~~ steel plate, stocked aan 
nesses 4” to 8”. Tensile 
rolled 90,000 to 105,000 A age ods 
cutting speeds of 135-145 s.f.p.m. pro- 
duce an excellent finish, reducing polish- 
ing time and increasing tool life. It can 
= be direct quenched - carburized and hard- 
ened, or induction or flame hardened 
Can be forged and welded using proper 
techniques. Ideal for molds, dies, plates 
rollers, gears, crane buckets, power shov- 
e! dippers, baling press housings, etc. 


8 station ratchet dial feed, 
for “cupping” press, of 
Treat. 


A free machining, hot rolled, alloy —_ 
plate stocked in widths up to . aM 
up to 6”. High physical propert! 
Sadoes the gap between carbon and _ 
steels. Has deep hardening prope 
ained by the addition of chromium x 
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SPEED STEEL PLATE DIV. 
137th & Sheffield Ave., Hammond, Indiana 


Plants: Hammond and Indianapolis, Indiana 
DISTRIBUTED BY 
Brown-Wales Co. Bridgeport Steel Co. Beals, McCarthy & Rogers 
Boston - Hartford - Lewiston, Me. Bridgeport, Conn, Buffalo, N. Y. 
Burger Iron Co. Grammer, Dempsey & Hudson, Inc. Earle M. Jorgensen Co. 
Akron, Ohio Newark, N. J. Los Angeles-Houston-Oakland 


Passaic County Steel Service, Inc. Peckover's Ltd. — 
Paterson, N. J. Halifax - Montreal - Toronto - Winnipeg - Vancouver 


Peninsular Steel Co. Pidgeon-Thomas Iron Co. Horace T. Potts Co. « 
Detroit, Mich. Memphis, Tenn. Philadelphia - Baltimore 
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Fatigue of Metals 


(Starts on page 54%) 
precision a bit too far. The ratio 
could be 0.90 as well as 0.95. It is 
worth mentioning that the conclud 
ing paragraph of the fourth chapter 
relates to the tests of crankshafts 
for fatigue, using special machines 
of +300 tons capacity. Such full- 
scale testing of large parts is, of 
course, done in the U. S. too. This 
is very interesting testing, capable 
of bringing balance to the general 
tendency of recent years to resort 
to nondestructive methods. 

The fifth chapter covers the re 
sults of fatigue tests and does it 
in a profusion of diagrams and 
tables. The fact that Cazaud is well 
versed in metallography helps him 
to coordinate mechanical character- 
istics with structures. The chapter 
is most instructive for persons of a 
critical trend of mind. The diagrams 
show, for instance, how few in 
number were the data on which 
the endurance curves were traced 
by various experimenters. Too often, 
investigators have drawn such 
curves far above the points plotted 
in the diagrams. And the formulas 
on p. 124 to 129 show how pitiful 
were various efforts to form some 
simple equation connecting the 
fatigue limit with the tensile or 
yield strength. On the other hand, 
Cazaud shows that the ratios of the 
fatigue limits to the characteristics 
mentioned narrow down consider 
ably if the structures are given du 
consideration. 

The sixth chapter (very brief) 
and the seventh (quite substantial) 
examine the effects of dimension 
and frequency of the cyclic loading 
and the character of the surface. 

In the eighth chapter are col 
lected data on the influence of tem 
perature, chemical corrosion and 
chemical stabilization (protective 
atmospheres and coatings). The 
question is posed regarding the 
existence of a true fatigue limit in 
corrosion, and it seems that Cazaud 
is very doubtful concerning the 
existence of such a limit 

The ninth chapter examines the 
fatigue of parts obtained by riv 
eting and welding, and the tenth 
chapter considers various methods 
for improving the fatigue limit 
Like other chapters, these two are 
provided with numerous tables and 
very neat and clear diagrams. 

Bibliography? Chapter by chap- 
ter. the book contains the following 
numbers of references: 29, 46, 45 
41, 35, 37, 39, 57, 35, 81. 

M. G. Corson 





Cutting dead weight pays dividends 


—increases output and lowers cost. 


You can save more weight with Dow 
oi cy ‘Ul 
fal ll 
the world’s lightest structural metal! 
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The users of all types of industrial equipment are 
more and more appreciating the dollars and cents 
value of /ightness. That’s why there is a growing 
demand among these people for equipment made of 
magnesium. They know that only with magnesium 
can they obtain the ultimate in combined light weight, 
strength and rigidity. 


et 


Magnesium is the lightest structural metal you can 

buy. It’s 33144% lighter than aluminum and just 44 

the weight of steel. Yet for all its lightness, magnesium 

is a remarkably strong and usable material. 
Magnesium is versatile, too. It is available in 
extrusions, die castings, forgings, sand and 
permanent mold castings, as well as sheet, plate, 
and strip. It is readily and easily fabricated by 
conventional shop procedures. 


To see how leading designers in many fields 


- are making magnesium pay dividends in in- 
= — creased efficiency and lower costs, write for 
ha ~S> your free copy of “How Magnesium Pays”. 


” ss ? It can pay you, too. 
Simplify design 
and speed production with light 
weight, low-cost Magnesium Extrusions 


An almost unlimited variety of shapes can be extruded at 
low cost in magnesium. Thus designers can use more efficient 
sections. This simplifies shop procedures because costly forming 
and fabrication from standard shapes and sheets is eliminated. 
You'll find that on many counts—versatility, workability, 
cost—it will pay you to use magnesium extrusions. 


Lighter Products Sell—make your product Magnesium Light! 





THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
delphia + Washi + Houston 


New York « Boston «+ Phil . 9! + Cleveland «+ Detrolt + Chicage + $1. Levis 
Son Francisco + Los Angeles + Seattle + Dow Chemical of Coneda, Limited, Torente, Conede 
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SILVALOY Properties of 


=) @) Mg-Zn Compounds’ 


rs teh 
pn THE published data on the con 
45 stitution and properties of 
magnesium-zine alloys are contra- 
i dictory and a new determination 
SILVALOY was needed. The previous difficul 
79) sn ‘ ties were caused largely by the 
. : necessity of working with cast al 
. loys in the compositions involving 
SILVALOY : : intermetallic compounds. As are 
4 ; sult of the discovery of the plas- 
K fe ticity of intermetallic compounds 
under pressure at high tempera 
: ge tures (see abstract in Metal Prog- 
SILVALOY : : : ress for July, p. 126), it was possible 
YAO) 4 ‘ 3 to study both cast and worked al- 
: ee loys in this work. 
The reason that the structure 
SILVALOY : ‘ P and properties of alloys depend on 
| 4 ' kg ss their previous thermal and mechan 
15 i. % ; ical history is the small diffusion 
velocity and the consequent slow 


, os approach to equilibrium. The de- 
This year's National Metal Exposition has taken as its theme “Econ- gree of equilibrium determines the 


omy in Production’. In line with this, low temperature silver brazing is fre- appearance of the constitution dia- 
quently the economical answer to many assembly problems gram of the solidified alloys, the 


course of the curve of property 

SILVALOY, the silver brazing standard in industry, may be able to do versus composition and the quan- 
your job more economically. SILVALOY 15 is a silver-copper-phosphor- titative value of the property. The 
ous alloy, in nation-wide use, for brazing copper and copper alloys. The cast specimens used in this work 
five other SILVALOY alloys are quaternary silver-copper-zinc-cadmium al- showed coarse two-phase and non- 


loys which meet industry's demand for better, more practical, silver brazing equilibrium three-phase structures. 

The curve of Brinell hardness ver- 
SILVALOY means better quality, better results sus composition obtained for these 
alloys in the range from 70 to 100% 


Zn was characterized by a spread 
ALLOY NO. come .— Hew aad in experimental points and the 


absence of special points corre- 
SILVALOY 15 15% 1185°F 1280°F sponding to the compositions of the 

* . ‘ intermetallic compounds. 
SILVALOY 20 20% 1430°F 1500°F Although annealing permits an 
SILVALOY 35 35% 1125°F 1295°F 


alloy to approach equilibrium, an- 
SILVALOY 40 40% 1135°F 1205°F nealing the cast alloys for 20 days 
SILVALOY 45 45% 1125°F 1145°F failed to produce the equilibrium 


single-phase structure. However, 
SILVALOY 50 50% 1160°F 1175°F 


by first working the alloys by ex 
truding or pressing at high temper- 
ALSO, A WIDE VARIETY OF OTHER SILVER SOLDERS ature and then annealing for 20 
FOR SPECIAL APPLICATIONS days, a satisfactorily equilibrated 
- = ——-- = -—— . condition was produced. Micro- 
7 scopic study showed that the struc- 


SEE SILVALOY DEMONSTRATED = ture was refined and new grain 
boundaries produced. Three single- 

AT BOOTH 2242 phase regions were determined 

31st NATIONAL METAL EXPOSITION & CONGRESS = corresponding to the intermetallic 


: compounds MgZn, MgZn,, and 
CEVELAND, GCVSSES W-58 F MgZn., and their solid solutions. A 


——_=_ —— ——— . 
x | gies — —— d i curve of hardness versus composi- 

A. | , - : é one it 
ot tion determined at 20°C. revealed 


T H E A M E R C A N D | AT N U M W @) R K S minimums at the compositions cor- 






































(Continued on page 554) 
RK elia 1 Wha ; “ “on 
: *Abstracted from “The Phase 
Diagram and Mechanical Properties 
of the Magnesium-Zinc System”, by 
E. M. Savitskii and V. V. Baron, 
Doklady Adak. Nauk S.S.S.R., Vol. 64, 
1949, p. 693-696. (In Russian.) 
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EXTRA ADVANTAGES REALIZED WITH 
SUPER REFRACTORIES 


Super refractories are often applied to 
meet a definite objective. While accom 
plishing. this primary 


purpose, 
benefits 


| other 
are also realized that may well 
prov ide economies or pr »>duction advan- 
tages of even greater value than the orig- 
inal objective. For example, in a particu- 
lar installation, a certain super refractory 
or combination of super retractories may 
be selec ted to secure yvreater production 
While this goal is achieved, reduced 
maintenance through longer life of the 
refractories, lower fuel consumption and 
other secondary benefits can easily add 
up to savings that assume greater impor- 
tance than the primary objective 


Generally speaking, the advantages real- 


ized from properly selected and applied 
super refractories by CARBORUNDUM 
may be grouped as 


Longer service life 

Fewer outages for repair 
and replacement 

Increased production. 

Better quality ware. 

Fewer rejects 

Lower fuel consumption. 


Less maintenance 


Results, such as these, are possible be- 


cause of the unique characteristics of 


these products In the chart shown here, 
these characteristics are tabulated 


Physical Properties of Super Refractories by CARBORUNDUM 








Heat Conductivity 
ot 2200°F. in BTU / 
hr. <q. ft. ond °F. 
/im. of thickness 


9 BTU 


mst «128% «7 BTU 





PCE CONE 37-40 


37-39 39-40: 38-39 





High 


Good Good Good 





High 


High Medium low 





THERMAL 
EXPANSION 
(25°—1400° C.) 


0000074 .0000086 .0000086 





@ 260° F. Ps 600-85 


100-1050 109-225 50-100 





om. smacur «69-25 Ibs. 9 ths. 


10.1 tbs. 7.25 ths. 4.8 ths. 


Switched to CARBOFRAX hearth for 
longer service... realized important 
production cost cuts 
A CARBOFRAX silicon carbide heartt 
was installed at this metal working plant 


At work 


00" to 


ires ranging tron 


1850° F. and under 
an 


tempecrfat 
per 

loads as 
ugh as OOO 


n, other heartl 


aterials proved 
With 


earth, 


nsatsta 


CARBOFRAX 


years 15 


tory 


the switch © a 


service of 4 not un 
isual. In addition, four 


work 


nas been cut 


times aS much 


is turned out. Oil consumption 


Maintc 


nance and repairs are minimized. The 


Time is saved 


overall savings in production costs that 


are realized from the secondary benefits 
have paid this operator dividends over 


and above his original expectations 


Foundry specifies CARBOFRAX 
linings to lower maintenance costs 


... Pains extra benefits 
In this case, CARBOFRAX linings were 


installed in 14 coke-fired, crucible type 
melting furnaces for the specific purpose 
of lowering maintenance: osts per pound 
melted. Extended 
experience revealed that this primary ob 
jective 


of aluminum bronze 


was achieved additional 


from dis 


plus 
important benefits 


tinctive 


accruing 
characteristics of linings 


Uniquely resistant to high te m peratures 


these 


cracking and erosion, original lining di 


mensions are retained even after ex 


tended service. This hard 


lense lining 
prevents clinker adherence and subse 


quent penetration t eliminate tting 
1 i 


back or “‘bellying’’ on removal of clinker 
formations. Cleaning 1s facilitated. Coke 
consumption 1s 


Made ac 
blox ks are 


held t minimun 


CARBOFRAX 


installed quickly 


rately to size 





Malifran S: 


ifran iifrax sre ve tered 


R trademark 


uhiuht 


anale manu 


Address all correspondence to: Dept. J-109, THE CARBORUNDUM COMPANY, Refractories Division, Perth Amboy, New Jersey 


Continued on other side »—> 





<« Continved from other side 





Investments to obtain increased 
Gas Make pays extra dividends 


Seeking increased gas make, this opera 
tor installed a CARBOFRAX lining in 
a water gas generator. Thru its use, the z : CARBOFRAX LINING 
full grate area 1s available longer. Clink ‘ 
ers build-up more slowly on the hard, ; 2 
smooth lining. A more active, uniform ti Me 3 —— WIT TIT A 7 P77 PF 
fire is obtained. As clinker accumula- . : Ar eae 444474 VIII oF) FIL 
tions are removed in about half the ume S5 : ( SALLLLY ALA 7 77 LLLLLLALLLL 

previously required, down-time is re ' 
duced. The hotter set enables a faster re- 
sumption of gas production. The dirty, 


disagreeable clinkering job is mad 


od sca mcr ett eee aghgel CARBOFRAX ignition chamber lining proves ideal for rotary driers 

mations. Moreover, lining service is now 

5 times that secured with clay linings In low temperature rotary driers, oil deposition on the charge is a serious 
: problem often encountered. It usually is caused by huge volumes of incoming 

air chilling a portion of the projected flame before combustion is complaned. 


e casier 





Attempting to correct this condition, an ignition chamber was lined with 
“CARBOFRAX” brick. Far better fuel vaporization resulted from the hot 
radiant face of the “CARBOFRAX"” lining —all fuel was burned within the 
combustion chamber. Not only did this solve the carbon problem. The smoke 
nuisance also was eliminated 


Subsequent installations on driers handling a variety of materials including 
dolomite, limestone, kaolin clay, etc., confirmed initial experience. On several 
rock drier jobs fuel consumption dropped from 144—2 gallons to 4 gallon of 
oil per ton of rock dried. Moreover, “CARBOFRAX” linings have given at 
least a year's life compared with 2 to 3 weeks from other type of refractories 











Ceramist gains longer life from Kiln Furniture plus additional advantages ds sencilla, tity sdk abstain tutimaia 


By using CARBOFRA\X slabs and set ing due to thermal shock. Necessary covering super refractories is available 
‘ f through The Carborundum Company. 


: There are facts and figures on installations 
life Of the shapes to an average of more iniform quality tile guards against pre in specific fields. To obtain copies of re- 
than 465 trips. Shapes remain straight mature failure of a few pieces that often ports, booklets and catalogs of particular 
wrecks interest is a simple matter. Merely select 

from the list printed here. Copies will be 
sent you ot once. No obligation, of course 


ters, this kiln operator increased service rebuilds are cut considerably. And the 


and true. There ts no growth nor crack account for costly kiln 


Super Refractories by CARBORUNDUM 
(general catalog) 


Super Refractories for the 
Ceramic Industry 


Super Refractories for the 
Process Industry 


Super Refractories for Boiler Furnaces 
Lae Super Refractories for 


‘Ua a 


Super Refractories for Gas Generators 


\\ 


The FRAX Line of Cements 
CARBOFRAX Refractory Skid Rails 


Enameler sought increased production—got it with extra economies coat dec isin ik. olen ae 


By installing CARBOFRAX mufflesand a more uniform temperature throughout Systems ond Diffuser Media 


supports in his furnaces, this manutac burning chamt 


ETS IS Maintained, and a 


: ae Dept. No. J-109 
turer of Cast iron sanitary ware stepped longer muffle life and an increase in the 


up production because of the high ther life ot the furnaces are realized. These THE CARBORUNDUM COMPANY 


tefractories Divisior 


mal conductivity of this material. At the improvements are due to the s aa 
same time, fuel consumption was cut,  characteristicsof CARBOFRAX muftles PERTH AMBOY, NEW JERSEY 








RUGGED CONSTRUCTION 
CARRIES HEAVY LOADS 
LONG SPANS 


A Standard Alloy Belt Conveyor in your POSITIVE CLEARING 
hardening or annealing furnace will pay for 6 SIMPLE REPLACEMENT 
itself in trouble-free, efficient operation. There 

are no “weak links” in a Standard Alloy Belt REASONS 

Conveyor. Generous wall thicknesses pro- Low 

vide more than sufficient strength to with- WHY af 

stand even the most extreme requirements. 


Most installations are entirely enclosed in STANDARD CONVEYOR BELTS 


the heating chamber of the furnace, permit- nw 

: ew ARE BETTER! 

ting the work to be deposited on the intake 

end and discharged directly into a quench Standard Alloy can furnish your conveyor belt 

a 4 complete with drums and rail supports ready for 

tank or other medium at the discharge end, installation. A Standard field engineer will be glad 
: thi to give you complete details of operating principles 

and since the belt wholly operates within the and conversion costs. Your inquiries solicited at no 

furnace, a negligible amount of heat is lost. obligation. 


Booth No. 915 


STANDARD ALLOY COMPANY, 7c. 


CLEVELAND, OHIO 














Sealed-beam Headlights 
coated by vacuum 
evaporation 
vacuum-exhausted 


Blood Plasma 
vocuum-dried 


Titanium 
— melted ond poured 
in vocuum furnaces 


Vacuum belongs on the production line: already 
over 10,000 Kinney High Vacuum Pumps are 
working for Industry. Penicillin, titanium, elec- 
tronic tubes, coated mirrors, miracle drugs 
these and many other of today’s products de- 
pend on the low absolute pressures produced by 
reliable Kinney Pumps. Whether you need a 
vacuum in inches or fractions of a micron, you 
can count on a Kinney Pump. 8 single stage 
models and 2 compound models are available 
with capacities ranging from13 to 702 cu. ft. per 
min. Write for Bulletin V-45 


KINNEY MANUFACTURING CO. 


3584 Washington Street, Boston 30, Mass. 
New York * Chicago * Cleveland * Houston * New Orleans 
Philadelphia * Los Angeles * San Francisco * Seattle 
FOREIGN REPRESENTATIVES 
GENERAL ENGINEERING CO. (RADCLIFFE) LTD 
Station Works, Bury Road, Radcliffe, Lancashire, England 
HORROCKS, ROXBURGH PTY. LTD., Melbourne, C. |. Australia 
W. S. THOMAS & TAYLOR PTY. LTD 
Johannesburg, Union of South Africa 


NOVELECTRIC, LTD Zurich, Switzerland 


WE ALSO MANUFACTURE 
LIQUID PUMPS, CLUTCHES AND 
BITUMINOUS DISTRIBUTORS 


HIGH VACUUM PUMPS 
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Properties of 
Mg-Zn Compounds 


(Starts on page 552) 
responding to these three inte: 
metallic compounds. 

The compound MgZn, is con 
sruently melting and therefore has 
a higher melting point than neigh 
boring compositions. In order to 
exhibit clearly the hardness mini- 
mum corresponding to. this 
compound it was necessary to de 
termine hardness values at relative 
temperatures namely, 75¢¢ of the 
absolute temperature of melting of 
each composition. 

The influence of temperature on 
the Brinell hardness was detet 
inined by testing the worked and 
annealed alloys at 325° C. Although 
the room temperature hardness of 
the alloys in the region of the inte: 
metallic compounds (70 to LOO 
Zn) was of the order of 300 kg. pet 
sq.mm., the hardness at 325°C. 
was only 30 to 50 kg. per sq.inm 
Alloys consisting of a mixture of 
intermetallic compounds decreased 
most rapidly in hardness with in 
crease in temperature. Alloys con 
taining eutectic showed a= simatles 
decrease, and the pure intermetallic 
compounds were most resistant to 
softening. 


Rapid Method for 


Phosphorus inSteel* 


\ REPORT has been released by 

the Ford Motor Co., disclosing 
a spectrographic method that pet 
mits routine determinations of phos 
phorus in steel. To date, some 7000 
heats have been analyzed effectively 
An operator can make a_ single 
determination in 2 min., or 30° per 
hr. The speed of analysis permits 
effective control of phosphorus, as 
heats of steel can be held in the 
furnace long enough to determine 
whether they are too high in 
phosphorus. Dilution with low- 
phosphorus material to reduce the 
phosphorus content to meet specifi 
cations is thus practicable. 

With ordinary spectrographic 
methods, the determination of certain 
critical clements, such as carbon 
sulphur and phosphorus, usually 

(Continued on page 56 

*Abstracted from “A Geive 
Miiller Counter Method of Determi: 
ing Phosphorus in Steels”, by F. A 
ryan and G. A. Nahstoll, A.S.7T.M 
Bulletin, March 1949, p. 55-61, 





ON HEAT TREAT APPLICATIONS... 


3 out of 4 pyrometers 
are calibrated for 


CHROMEL-ALUMEL 


According to recent estimates made by leading 

instrument manufacturers, 75% or more of the 

pyrometers now in use on heat treating applica- 

tions are calibrated for CHROMEL-ALUMEL 

thermocouples. There are reasons for this almost 

universal acceptance and use. Good reasons, too. For CHROMEL-ALUMEL 
couples give you more accurate temperature readings over longer periods 
of time than any other known base metal materials. They're unconditionally 
guaranteed to register true temperature—E.M.F. values within + 5° between 
32° and 660° F., and within + %4% at temperatures over 660° F. Extremely 
durable, too. So resistant to oxidation that you need not pack the protection 
tube. Highly responsive to temperature fluctuations! 

So, if accurate temperature measurement is important to the finished 
quality of your work, better make sure your meters are calibrated for 
and equipped with CHROMEL-ALUMEL couples. And it's a good idea, too, to 
complete your chain of accuracy with CHROMEL-ALUMEL extension leads. 
They belong together! 





Our Catalog 59-R tells the complete technical story ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWION AVE. e DETROIT 8 MICHIGAN 
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GRADE K138 


stands Oxidation — Resists Thermal Shock 
Retains High Strength 


Tm £- 10) © ha a 


In the demonstration, a tube of this distinctive material, basically 
Titanium Carbide, simulates a Resistance Heating Element. It is 
subjected to alternate electric heating and air cooling in one-r 
while under constant tensile stress of 10,000 p.s.. Temper 
1800 to 180 F 
lso featured in the display 1s a Thermocouple Protection Tube 
ie of Kennametal, which, by means of a high frequency induction 
maintained at a temperature of 2600 F 
The Grade K138 series inclu different compositions, 
each having a specific combin of properties that meet some 
parti ilar operating condition at elevated temperatures 
Visit the Kennametal Booth. Witness a continuing demonstration 
of this distinctive development. Talk with our representatives. Perhaps 
here is the material you have been seeking, but never have found 


before heat-resistant Kennametal K138 


K NNAMETAL rac. Latrobe, Pa. 


SUPERIOR CEMENTED CARBIDES 


? 
’ 
3 


Booth 520 | 
IN THE ARENA 


f : 


7 
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Rapid Method for 


Phosphorus in Steel 


(Starts on page 554 

present in small amounts, is ex- 
tremely difficult. In the new meth- 
od, advantage is taken of the 
demonstration by O. S. Duffendock 
and W. E. Morris at the University 
of Michigan, in 1942, that ultraviolet 
light of wave length below 2600 A 
can be used to actuate Geiger-Miller 
photoelectron counter tubes. In the 
new spectrometer, these tubes are 
used to replace the photographic 
plate. The essential equipment con 
sists of an electrical are source, a 
large Littrow quartz spectrograph 
and the Geiger-Miller countess 
attachment with its associated elec- 
trical circuits. No dark room. is 
required since data used for the 
calculations are read directly from 
meters. The complete spectrograph 
is thermostated to increase the 
accuracy. The small, nonself 
quenching photoelectron G-M tubes 
are of unique construction, being 
comprised of a cylindrical nickel 
alloy cathode and a fine tungsten 
wire anode supported within a 
fused quartz envelope filled with 
pure hydrogen at 10 cm. pressure. 
Due to the light-absorbing and 
photoelectron-emitting characteris- 
tics of the various component parts, 
these tubes are usable only between 
1800 and 2600 A. They are very 
stable; such tubes have been in serv 
ice for more than two years with 
no noticeable change in sensitivity 

To achieve an accuracy within 
5°: of the phosphorus present, the 
operation of the equipment requires 
meticulous adjustment. Molten metal 
to be analyzed is poured into 
molybdenum molds to produce rod 
shaped electrodes that must be held 
to close dimensional tolerances. 
These are provided with conical 
points to produce a steady arc, and 
when placed in the arc holder, must 
be spaced very accurately. 

In the laboratory development, 
a 2200-volt a-c. arc of 2 amp. was 
satisfactory, but for safer operation 
in plant use, a 220-volt d-c. are has 
been employed. Of the several phos- 
phorus and iron lines available, the 
phosphorus line at 2136.19 A is most 
usable because of its high are inten- 
sity and relative freedom from inter- 
ference; the iron reference line 
selected is one at 2219.9 A, chosen 
primarily because its intensity 1s 
nearly equivalent to that of the 
phosphorus line. The light of these 
two frequencies from the steel sam- 

(Continued on page 558) 





ANOTHER DIE CAST PRODUCT MADE BETTER ON KUX DIE CASTING EQUIPMENT 


To Make a Better 


Sharpener... 


speedier and more economically 





Rp. 
ee 


AUTOMATIC PENCIL 


SHARPENER DIVISION 


Spengler-Loomis MANUFACTURING COMPANY 


SELECTED 





> 


£ 
y 
Es 
# 
Z 
& 


In designing their new Dexter model, the Auto- 
matic Pencil Sharpener Company considered ap- 
pearance, performance and production of equal 
importance. To assure results as outstanding as the 
deluxe new Dexter has proved to be, Automatic 
chose KUX die casting equipment. 

The exacting specifications demanded for supe- 
rior die castings of the sharpener's base and uprights 
as well as internal mechanical parts, handle, and cen- 
tering disc—a total of eight die castings—made the 
selection of KUX a natural one. Substantial economies 


of production resulting from the use of KUX machines 
offered further advantages. 





ERS 


x 


SR 


¥NY 


Why not give your product the benefit of such 
economies and improved die casting techniques? 


move. BH-30 niustrateo 





Hydraulically operated die casting Machine 


for production of lead, tin and zinc castings 
up to 10 pounds. 


Write today for illustrated catalog showing 
complete line of KUX Die Casting Machines. 


RESERPINE Rg 9g640 


ox 


KuX MACHINE COMPANY - 3934 W. HARRISON STREET - CHICAGO 24, ILLINOIS 
Ere : REEL A ISIPSL ASAE 5s 


So 


Kee 
Lh CO 
"SRL Re soma 
October, 1949; Page 557 




















a per steel 2 


¢ good treatment ) 


=satisfaction 











If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction” —it is valu- 
able and it is free. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET 
3 KEYS TO SATISFACTION 


Name 


Pesition. 








Rapid Method for 


Phosphorus in Steel 


(Starts on page 354 

ple being analyzed is focused by the 
spectrometer on two G-M counters 
and the ratio of intensities is meas- 
ured. With most steels, during 1 
min. of arcing suflicient phosphorus 
“counts” are produced to provide 
acceptable accuracy. The exposure is 
terminated when 100 iron “counts” 
have been recorded 

Experimental data obtained on 
typical steels, both with the lab- 
oratory experimental model employ- 
ing the 2200-volt a-c. are and the 
production model using a 220-volt 
d-c. arc, covering a range from 0.007 
to 0.021% P, have been compared 
with standard chemical analyses 
with gratifying results. From 346 
determinations, average deviations 
from the mean were found to range 
from 0.001 to 0.004% P. Average 
deviations in routine chemical anal- 
ysis extend from 0.002 to 0.008¢¢ P, 
the greater deviations occurring 
among samples of higher phospho- 
rus content. In test analyses of 
electric furnace crankshaft steels, 
the average deviation from the 
chemical analysis has been reduced 
to 0.002 


Transition 
Temperatures* 


N a program of testing four 

quenched and tempered low- 
alloy high-vield strength (66,000 to 
$4,000 psi.) 
for determination of transition 
temperatures by means of tension 
tests, the authors have used three 
different forms of specimens. Two 
of them are simple flat-plate 
notched tension specimens and 
the third is a rather complex 
“restrained welded” tension speci 
men consisting of steel plates set 
along three mutually perpendicu 
lar planes and welded together to 
form a “hatch-corner” configura- 
tion. This form of specimen was 
found to produce a stress distri 
bution, in the main plate strength 
member under load, equivalent to 
that found in the deck member of 
the “hatch-corner” specimen used 
in a previous investigation (Weld 

(Continued on page 562 


constructional steels 


*Abstracted from “Transition 
Temperatures of Structural Steels”, 
by A. Boodberg and E. R. Parker, 
Welding Research Supplement, April 
1949, p. 167-s to 177-s. 
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CHESTON 


RESISTANCE 
ELECTRIC HEATERS 
For Rivets & Other Metals 


SPEED PRODUCTION 
LOWER COSTS 

SAVE MATERIALS 
ELIMINATE BLOWER 
CLEAN AND SAFE 
INSTANTANEOUS 


CHESTON 
Electric Rivet 
Heater 


Features two, thre« 

and five electrodes, 

easy foot-pedal op 
eration. Mod 
els for rivets 
froin 3g" to 1” 
dia., 1%4" to 
73%," long 


CHESTON Electric 
Metal Heater 
Type L, air operated. Electric eye 
controls temperature. Water cooled 


electrodes, heat end or any part of 
stock without scaling 


Your Heat Cheaper by Electricity! 
All the heat passes through the rivet 
No furnace bricks to 
heat, with resultant loss of production 
Cheston 
saves on intermittent heating, too; 


or bar stock 
time, fuel and man-hours 


operates instantly on/y when needed 
Find out, today, how Cheston Ele« 
tric Heaters can save you time and 


money on rivet or metal he ating 


Call or Write for Catalogs, Now’ 


FRANK C. CHESTON CO. | 
Makers of Electric Rivet 
and Metal Heaters 
30 Church St Ne A 
Telephone: W 


ble Address: FRA 

















NORTH BERGEN, N. J. 
7020 HUDSON BOULEVARD 
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in this “new-old”’ cry for 


economy 2? 





[= 


What's new, we ask, about trying to 
cut costs? Everybody's been trying 
for years. Now, with high labor costs, 
high raw materials and overhead, we 
still seek “economy in production.” 


Metal manufacturers have already 
screened every operation. They've 
installed mass production machin- 
ery: they've investigated substitute 
materials, better materials handling. 
But perhaps here is one angle some 
plents haven't yet considered. We 
refer to the processing materials 
used to form, machine and heat-treat 
metal parts. Let's get specific: 


Houghton supplies the metal indus- 
try with some 500 products, grouped 
into such general classes as heat- 
treating salts, carburizers, quench- 
ing oils, cutting fluids, drawing com- 


pounds, lubricants, rust preventives 
and cleaners. 


These products are not sold on low 
first cost, but on their over-all effi- 
ciency, plus a personalized service 
which helps plants use them most 
effectively. We call that experience, 
gained over three generations of 
metal-working, Houghton’s “Know- 
How.” We offer it to metal men who 
are earnestly seeking new angles to 
cut costs and meet competition. 


Instances of how Houghton products 
and “Know-How” have reduced costs 
for others are set forth on the oppo- 
site page. Please read them and con- 
sider how such examples might 
apply to your business. Then put 
it up to the Houghton Man, or write 
us direct. 
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FACTS FROM THE FIELD 


Reports show how 


Houghton “know-how” saves time — 


saves money 


A sure way to cut 

costs without spend- 

ing huge sums for new 

equipment is to exam- 

ine the processing ma- 

terials used to shape, 
form and heat-treat metal parts. 
Houghton makes and services such 
materials. Its success over the years 
has been based on ability to reduce 
production costs and solve perplexing 
problems for metal men. Below are 
authenticated case studies, briefed 
for quick reading. One or more may 
touch your own procedures: 


DRAWING — A farm machinery manufac- 
turer was punching and coining bars from 
44” hot-rolled plate. Using white lead in oil 
as a drawing lubricant cost them $52.98 a day. 
They tried Houghto-Draw, mixed with mineral 
oil and then with water. Punches were brushed 
with the mixture every four operations as 
against each operation previously. Result: 
daily cost with Houghto-Draw, $4.38; saving: 
$48.60 per day. 


CLEANING — A bolt manufacturer had the 
tough job of removing asphaltic-type rust pre- 
ventive from surplus stock so it need not be 
scrapped. Houghto-Clean 220. an emulsion 
cleaner, was suggested, diluted 1 to 5 with 
water. It worked, where steam and alkaline 
cleaners had failed. In barrel-type washers the 
same product used in 4°o solution lasts several 
weeks, with small weekly make-up. Former 
method required daily additions, increasing 
cost of cleaning. 


CUTTING FLUIDS — An automotive parts 
maker changed its cutting oil used in an auto- 
matic on SAE 1045 bar stock, from a straight 
oil costing 49¢ per gallon, to Houghton’s Anti 
sep All-Purpose Base, mixed 1 to 15 with water. 
This dilution has been used 8 months both as 
cutting fluid and machine lubricant. Cost of 
cutting oil alone, for 40 working days: $52.90 
for Antisep against $404.50 for straight oil. No 
lubricating oil required. Tool life improved . . . 
no sign of bearing wear or corrosion . . . parts 
handled bare-handed . . . no dermatitis com- 
plaints .. . better finish obtained. 


HOUGHTON & 


FORGING — Replacing a_ lanolin-graphite 
mixture used on forging presses, Houghton's 
Hot Forging Agent. cut 50-50 with mineral oil, 
reduced cost of forging lubricant 67°. Die life 
was improved and forgings came through with 
better finish. 


MARTEMPERING~— Abundant proof of free- 
dom from distortion due to interrupted quench 
is available. We cite just one instance: Ball- 
bearing races formerly were pre-heated, hard- 
ened, quenched (cold) air-cooled and drawn. 
Rejections were up to 10%. Process was 
changed to heating and martempering in salt. 
Result: no rejects: cost of heat treatment re- 
duced from $.0417 to .0059 per race. 


SALT BATH CARBURIZING—Houghton’'s 
Perliton “W” (water-soluble carburizer) re- 
placed former cyanide bath used to case- 
harden roller bearing end plates. Time reduced 
from 10 to 5 minutes, with greater hardness and 
elasticity without fracture. Furnace produced 
30°. more work per day with Perliton “W.” 
That's economy! 


GRINDING—An aircraft plant changed to 
Antisep Soluble Oil as a grinding coolant, 
after complaints on finish. Antisep cost was 
$.0097 per gallon, diluted, as against .0203 per 
gallon for former coolant. Finish was improved. 
That's saving! 


RUST REMOVAL AND PREVENTION— 
A spring manufacturer had stored steel wire 
which was later found to have rusted. To re- 
move rust and protect the wire during subse- 
quent forming operations, Houghto-Clean Rust 
Remover was used, diluted 1 to 3 with water. 
After water rinse, the wire was dipped in 
Houghton’s Rust Veto 266. a fingerprint neutral- 
izer and preservative. Pickling not necessary. 
Here was a saving in both material and in 
processing. 
& 


Those are but quick sketches of cas 
studies reported by users. Want 
more? Or, want to know how these 
products and the “Know-How” be- 
hind them can be applied to your 
operations to cut costs? Then ask the 
Houghton Man when he calls, or 
write to the address below. It's head- 
quarters for metal-working ideas 
and materials. 


co. 


303 W. Lehigh Ave., Philadelphia 33, Pa. 
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LON 


Furnace Atmosphere 


9 


You'll Always 
Know with a 


Furnace Atmosphere 
Indicator 


Do you depend upon badly scaled or de- 
carburized work to tell you that some- 
thing has happened to your furnace at- 
mosphere? And then spoil more work get- 
ting the atmosphere back to where it 
belongs? 

A Gordon Furnace Atmosphere Indica- 
tor will watch that for you. It makes a con- 
tinuous, thorough check of the furnace at- 
mosphere, and as soon as it changes, the 
change is detected and indicated so that 
quick necessary adjustment can be made 
lt works on, gos or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces. 

The Gordon Furnace Atmosphere Indi- 
cator works on the principle of the rela- 
tive thermal conductivity of gases. It is sc 
simple and easy to use that top results can 
be obtained with shop or non-technical! 
personnel. 

Where a continuous record of atmos- 
phere readings is required, the indicator 
can be co-ordinated with a recorder. 

You can't afford to be without this in- 
strument any longer. 


Price, complete with U-tube 
and Sample Filter, 110 V, 60 C, $335 
Write for descriptive bulletin 
for full information. 


CLAUD S. GORDON CO. 
Specialists for 34 years in the Heat-Treating 
and Temperature Control Field 
Dept. 15 3000 South Wallace St., Chicago 16, Hl. 
Dept.15 7016 Euclid Avenue, Cleveland 3, Ohio 








‘Transition 
Temperat ures 


(Starts on page od8) 
ing Research Supplement, February 
1948, p. 50-s to G8-s. 

rhe flat plate tension specimens 
were 12 in. wide, internally notched, 
and 3 in. wide, externally notched. 
Phe internal notch consisted of a 
hole * in. in diameter drilled in 
the center of the 12-in. width, with 
saweuts on each side of the hole 
extending normal to the long axis 
of the specimen for a total span 
of 3 in. The external notch con 
sisted of a saweut on each edge 
of the 3-in. wide specimen extend 
ing in for about 's in. 

Phe authors define transition 
temperature as “a temperature at 
Which the mode of fracture changes 
from the ductile shear type to the 
brittle cleavage type”. Sinee, in 
this program of tests, the cost of 
testing a large number of the “re 
strained welded” type of tension 
specimen would have been pro 
hibitive, it was necessary to 
approximate the transition tempet 
iture of each steel by arbitrarily 
choosing a point halfway between 
two adjacent’ test temperatures, 
one of which gave a predominantly 
shear fracture and the other a pre 
dominantly cleavage fracture. Thus 
it is indicated that the transition 
temperature selected for any of the 
steels tested with this type of 
specimen may be in error by as 
much as 20° F., because temperature 
differentials between test specimens 
were sometimes quite large. How- 
ever, transition temperatures 
established by tests of the 3 in. wide 
edge-notched tension specimens, as 
determined by type of fracture, are 
believed to be correct to within 
5° F., since a large number of these 
specimens could be tested rapidly 
and inexpensively. 

The four low-alloy steels tested 
in the quenched and tempered con 
dition were as follows: Steel 1 
vield 66,000 psi., tensile 89,000 psi., 
0.19% C, Mn-Mo; Steel 2 —vyield 
80,000) psi., tensile 97,000 — psi., 
0.14% C, Si-Cr-Mo; Steel 3- yield 
80,000) psi., tensile 100,000) psi.. 
0.16% CC, Mn-Ni-Mo-V:; Steel 4 
vield 84,000 psi., tensile 100,000 
psi., 0.16 (, Cr-Ni-Mo. 

As a basis for comparison, 
similar tests were also made using 
a mild steel (Br of a previous 
investigation) of 36,000 psi. yield 
strength and 0.15% C, in the as- 
rolled condition. 

(Continued on page 566 


Vetal Progress: Page 562 





YOUR 
HARDNESS 
TESTER... 


IS ONLY AS 
GOOD AS THE 
DIAMOND IT 


Standard “C” Diamond Cone 
$18.00 F. O. B. Detroit 


Dependably accurate “Rock- 
well” testing results are ob- 
tained only when every part 
of your hardness testing 
equipment is made to preci 
sion limits. That is why a 
correctly designed diamond 
penetrator is of such great 
importance. Always specify 
CLARK Diamond Cone Pen- 
etrators, both for Standard 
and for Superficial “Rock- 
well” testing. They are accu- 
rately made tothe proper size 
and shape; exactly formed by 
expert lappers. CLARK Pen- 
etrators are designed for use 
on all “Rockwell” type test- 
ing machines 


TOMORROW S ACCURACY TODAY 


4 bord 


INSTRUMENT, INC. 


10200 FORD ROAD 
DEARBORN, MICH 





FORGINGS 
FINKL 


Tus Is A 46" blooming mill spindle weighing 
almost 22 tons in the “as forged” condition. It is 
24’-10” long and will weigh 18 tons when finished. It 


was press forged froma 5-4" ingot weighing 55 tons. 


Its highly stressed application in a blooming mill 
demands strength, stamina, and high fatigue resist- 
ance for Jong life and the utmost in service. Fink| 
craftsmen build every specification into the job in 
each stage of its development... from research 
laboratory to finished product. 


We invite your inquiry the next time you are con- 
fronted with a heavy forging problem. Send your 


blueprints and specifications for prompt quotations. 


MO-LYB-DIE PRODUCTS: DIE BLOCKS AND | PISTON RODS AND RAMS * SOW BLOCKS « CRANKSHAFTS 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE * CHICAGO 14 
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Outstanding DYNALOG Electronic 
Recorders and Controllers 


The extreme simplicity of Dynalog Electronic Instruments results in 
unmatched accuracy, sensitivity, and speed...unequalled freedom 
from maintenance. Designed to take full advantage of electronic cir- 
cuits, these instruments provide completely stepless continuous bal- 
ancing. Full scale to complete balance in as little as 1 second (5 seconds, 
standard). Dynalog is the only potentiometer that has 

NO SLIDEWIRE NO ROTARY MOTOR NO STANDARDIZING 

NO GALVANOMETER NO BATTERIES 

Indicators, recorders and controllers available for measurement and 
control of high temperatures (up to 2800°F.) with thermocouples, low 
temperatures (up to 600°F.) with electric resistance bulbs, pH with 
Beckman electrodes, force with electronic force cells, weight with 
electronic weight cells. Controllers also available with pneumatic or 
electrical control systems, for on-off, proportioning, or automatic 
reset control. 


Multi-Record DYNALOG 
A 6-in-1 Instrument 


The Multi-Record Dynalog actually takes the place of as many as 6 
recording instruments. Every 6 seconds a point is measured and 
recorded ... up to 6 points in 6 different colors on 1 round chart, with 
only 1 measuring system. Records are practically continuous lines. 
Chart costs are cut to minimum. 


Reg. U.S, Pat. Off. 


- CONTROLLING 
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NON-RECORDING 
CONTROLLERS 


Top performance of the Type 
4000 controllers has been proven 
over many years of service. A 
single motor can operate up to 5 
instruments... affords large sav- 
ing in both initial and operating 
costs. Control is electric... 
action, on-off, or proportioning. 


PROGRAM CONTROLLER 


When used with Type 4000 con- 
troller, this time-temperature 
cam setting unit varies control 
point to carry out any program. 
Different rates of rise, holding 
periods and other variations can 
be combined on the same cam. 
Mechanism is extremely simple 
and trouble-free. Aluminum 
cams, printed with time and tem- 
perature scales . . . can be laid 
out and cut by operator. 





STRONG ACID PICKLING 
Type 4000 Non-Recording Temperature Controller 
Simpler, fewer, larger, and more rugged parts make the 


FUEL, AIR, and WATER PRESSURES 


With Foxboro pressure indicators, recorders or automatic 
controllers, gas or oil pressures for furnace burners can be 


Type 4000 particularly free from maintenance problems 
and expense. The electrical measuring system permits 
controller to be located any distance from bath, away 
from corrosive atmosphere. Thermal elements easily 
replaced on the job at small cost if damaged by acids 
or accident. Equipment can be supplied with simple, 
dependable, pneumatic or electrically-operated control 
valves. 

Foxboro strong acid thermocouples stand up in severe 
solutions required for pickling stainless steel. Reduce 
maintenance costs. 


FUEL, AIR, and 

WATER FLOW 

3-in-1 Flow Meter 

Foxboro Universal Flow Meter 
provides records of tempera- 
ture, pressure, flow, on a single 
round chart. Operates at pres- 
sures up to 5,000 Ibs. Ranges; 
from 1” of water differential 
to 200" of water. 

Heating can be controlled 
by flow control of fuel and air 
at desired ratio. Fuel consump- 
tion can be measured, recorded, 
and integrated. 





maintained efficiently . . . compres- 
sors controlled effectively ... 
hydraulic systems controlled ac- 
curately . . . steam pressures prop- 
erly indicated or recorded . . . and 
many similar functions performed 
to streamline costs. Instrument 
ranges; from 1” of water to 12,000 
pounds. 


ELECTROPLATING 
TEMPERATURE CONTROLS 


Accurate, automatic control of 
heating, or heating and cooling, 
in plating tanks, cleaning baths, 
degreasers, and wash tanks by 
these instruments assures top 
quality at low cost. 








vY CHECK ALL the features of these instruments designed to help bring maximum economies to metal 
plants. Write for complete data. The Foxboro Company, 52 Neponset Ave., Foxboro, Mass., U.S.A. 


INSTRUMENTS BY 
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TOOL and DIE 
USERS! 


Can 
Help 
You... 


It improves 

surface fin 

ish, removes 

oxide scale, in 

creases tool and die life through 
proper maintenance. Hydro-Finish is 
the new versatile impact blasting 
process that uses a fine mesh abrasive 
suspended in water and holds toler 
ances to .0001 inches. 


In the Tool Room, Hydro-Finish 
simplifies the manufacture and main 
tenance of tools, dies and molds. It 
reduces usual costly handwork and 
produces a surface virtually free from 
directional grinding lines 

in the Production Line, Hydro-Fin 
ish eliminates many 

operations. It reduces cost and tim 
involved in buffing. It improves fa 
tigue life of the metal parts it finishes 
It cuts many manufacturing costs 


It can be used for surface finish 
ing, lubrication control, removing 
discoloration, preparing surfaces for 
plating, finishing threaded sections, 
plus many other uses 

Find out today how Hydro-Fin 
ish can help you 
Write for Bulletin 1400 to -" 
PANGBORN CORPORATION, 8 
1204 Pangborn Blvd., 
Hagerstown, Md 


PANGBORNITE 
The best abra- 
sive forallliquid 
blasting needs 
Available in many mesh sizes 


Look to Pangborn for all the latest 
developments in Blast Cleaning 
and Dust Control Equipment 


‘Pangqborn 


BLAST CLEANS CHEAPER 
with the right equipment 
for every job 

















Transition 
Tempe ‘atures 


(Starts on page 558 

The transition 
determined by type of fracture of 
the three forms of test specimen 
used in this study are as follows 


3-IN. WIDE 


temperatures 


12-1n. WIDE 
RESTRAINED EpGe- INTERNALLY- 
WELDED NOTCHED NOTCHED 
40° F 10° F 5° F 
75 18 20 
90 102 95 
65 108 102 
58 20 18 
that the transi 
determined by 


STEEI 


It is indicated 
tion temperatures 
the large restrained specimens are 
ipproximately 40 to 50° F. 
than the 


higher 
temperatures determined 
by the small notched 

Thus it that the 
of the specimen may be responsibk 
for a shift of the transition temper 
iture to a higher 
ind degree of 


specimens. 


seems geometry 


value as the size 

restraint afforded 
by the shape of the specimen are 
increased, 

It is interesting to note 
that the fracture of the 
“restrained welded” 
occurred at 
in the main strength member below 
the vield strength of the 
determined by 


also 
large 
specimen mn 
variably stress values 
steel. as 
standard tensile 
tests 

The authors 
transition 


point out that 
temperature is in itself 

not the only criterion in evaluating 
the performance of steel for low 
temperature service. The transition 
temperatures of Steels 3 and 4 were 
almost the same, but the energy 
absorbed by Steel 4 much 
greater at any testing temperature 
than the energy absorbed by Steel 3. 
Two types of 


was 


electrodes were 
used in the fabrication of the large 
“restrained welded” tension speci 
a Type 310 stainless of 
Cr-Ni and the 
other a manganese-molybdenum 
ferritic type with a low-hydrogen 
coating. A_ preheat of 
300° F. was with the 25-20 
electrode and a preheat of 175 to 
200° F. with the ferritic electrode. 
Prior to welding any of the 


mens, one 


25-29 composition 


mineral 


used 


speci 
each batch of electrodes was 
heated at 600° F. for at least 1 hr. 
\ period of from 24 to 48 hr. was 
allowed between the completion of 
the welding and the start of testing, 
except for one ot 


mens 


two samples 
Phe authors point out that these 
two electrodes were found to give 
satisfactory large 
subjected to 
temperatures 


performances in 
welded structures 


plastic strain at low 
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lets you determine the 

DRAWING QUALITY 
of SHEET METAL 
Use it for receiving, 


inspection and quality 
CONTROL 


Depth of draw 
indicated by 


direct reading 


5 
ee 


DUCTILITY 


TESTING MACHINE 
Model PA-2 


HOUSANDS of dollars of scrap ma- 

terial can often be saved by making 
this simple cup test. A flick of a switch 
operates machine. Speed of piston 
travel is adjustable within a wide range 
by simple dial setting. Load is applied 
automatically and uniformly to grip the 
specimen, followed immediately by 
penetrator to form cup. Pressure is 
accurately shown on large gauge with 
maximum indicating hand; depth of 
draw shown on depth indicator. Hy- 
draulically operated. Model PA-2 has 
15,000 ib. capacity for stock up to '4 
thick; Model PA-3 has 40,000 Ib. 
capacity tor stock up to thick 
Write for literature 


Give Us Your TESTING PROBLEM 
We have a thirty year record of solving 
testing problems for leading industries 
in America. We have a full line of 
Brinell hardness, transverse, tensile, 
ductility, compression and hydrostatic 
testing machines. We can produce the 
machine you need. Write for informa 
tion on our entire line or send us details 
of your problem. 


Steel City 


TESTING MACHINES, INC. 


8835 LIVERNOIS AVE. « DETROIT 4, MICH. 











Alcoa Aluminum Fasteners offer you 
corrosion resistance at lowest cost 


\leoa Fasteners are corrosion resistant all head types; nuts, bolts, washers, lock 
the way through won't ever red rust- washers. solid or tubular rivets and cotter 
streak your aluminum assemblies. Made of — pins also available. 


tough aluminum alloy, they pull up into Investigate the low cost and sales ad- 


a strong, tight joint. vantages Alcoa Fasteners can give vou! 

Aleoa Fasteners are available from Write today. on vour letterhead, for free 
stock with Phillips or slotted heads: in) samples to ALUMINUM ComPANyY OF 
sheet metal. wood and machine screws: Awerics.2101K Gulf Bldg., Pittsburgh 19, 


standard threads in all popular sizes and = Penna. Please specify types and sizes. 


ALCOA! 


FN Woxoy:\ FASTENERS 


INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE ~ ROD ~ BAR . TUBING . PIPE ~ SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS + FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 


October, 1919; Page 567 








Layers and 
Lumps 

make Heating 
expensive! 


) pressure governor, part of 
let and air check valve, mixing 


ber and turbo-con pressor 


KEMP of 
BALTIMORE 


The C. M. KEMP Manufacturing Co. 
405 East Oliver St., Baltimore 2, Md. 


PRECISION CARBURETORS + BURNERS FOR 
INDUSTRIAL HEAT CONTROL + FIRE-CHECKS 
AND OTHER SAFETY DEVICES » ATMOSPHERE 
GENERATORS + INERT GAS PRODUCERS + ADSORP- 
TIVE DRYER SYSTEMS FOR PROCESS CONTROL. 


SOME HAVE IT 
THIS WAY.... 





AIR ) | GAS || AIR | | GAS 


. A», 45> 


SOME HAVE IT 
THAT WAY.... 





MANY HAVE IT KEMP-WAY! 


rt 
1-} 4 


yy 


i 


Y- x j 
MAAAAAY 
wy 


a a a Ns | 
xx 
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Kemp Carburetion makes no layers, no lumps. . . gives you 
a steady flow of completely premixed and completely com- 
bustible fuel 

You get perfect combustion and uniform heat... through 
the space, the chamber, or the metal. 

You keep costs down, and efficiency up to a level which 
frequently enables Kemp installations to pay for themselves 
in two years or less. 

Needless to say, there are problems involved in buying 
equipment to save money. That's why we have qualified 
engineers who are prepared to answer your questions about 
what Kemp equipment can do to save you money. A Kemp 
representative is not far from you. Send the coupon if you'd 
like to see one or send for our Bulletin 1C-22 on Kemp 
Industrial Carburetors 


The C. M. Kemp Manufacturing Co, 
jo5 East Oliver Street 


Baltimore 2, Maryland 


Please send me vour NEW Bulletin 
No. IC-22 on Industrial Carburetion 


Please send a hemp representauve in 


Nan 

( ompany 
Street 
Cuts 


State 


1MP-10 
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793. Biast Cleaning 


bulletin 211-A describes Rotoblast equip- 
economical 


New 
ment for faster, more cleaning of metal 
Pangborn 


Corp. 
794. Brazing 
‘errous jar metals 
in bulletins 12-A and 15. Handy & 


795. Brazing Alloy 

Extruded Phos-Copper, the uniform brasing 
sev’ \Syope sks oag"oa sensed 
Pause Mloctrie 


know how” of the process, 
Corp. 





facturers requir: 
in quantty. Méc 


800. Castings, Alloy 
New bulietin, “Solving Corrosion 
Chem-Alloy High-Alloy Castings”, 
charts: a quick selector f 
list of - grades in standard alloys. 


801. Castings, Alloy 


new 24-page catalog. Standar ie sre 


802. Coatings, Protective 


803. Combustion Control 
“Combustion Control for Industry”, a new 
“ f — now shows how 
er saving? can realized proper combus- 
| SP: treating units of any size. Cilies 
oe. 





WHATS NEW 


IN MANUFACTURERS’ LITERATURE 





804. Combustion Safeguard 813. Electrodes 


SNES Shean 


to suit every 
305. Control Valves 


814. Electroplating : 
Stee EeSE ie 
006. Conveyor Belts 


$15. Forging 
phan tee cele ie 


Seas 
oor. Sovver : = $16. Furnace 

808. Corrosion 

Sehr ess 


bulletin 220 Ltype furnace nd 
ee seo 
go trap ae hb 
a ea snes 
818. Furnaces 
nnn thinmng 
ial 
semaine somietinn on Bea 
820. Furnaces 
ae Soper Se sea ts 
rs rh he Sea 


821. Furnaces 
New 72-page bulletin No. 116 


electric 
walt bath thelr many uses in harden- 
ine, sling ating. eoering Guenching 
822. Furnaces 
new bulletin “ 


dtm new 
sponcgtons tee 


© If mailed from countries outside the United States, proper 
amount of postage stamps must be affixed for returning card 





im Contine- 
new 
Ask bulletin 




















BUSINESS REPLY CARD 
States 


Ne Postage Stamp Necessary If Mailed In the United 











4c POSTAGE WILL BE PAID 8Y— 


METAL PROGRESS 
7301 Euclid Avenue 
CLEVELAND 3, OHIO 








WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 





823. Furnaces 
pester sa ciigee ete Bae 
824. Furnaces 


cotta tren 
825. Gas Burners 
sf eras 


$26. Gray Iron 


characteristics of 


oy = cast com- 
request. au Combined tn sew oe 
827. Hardness Testers 

DH-114 full on 
Po as 


‘Kiso Included 
—a 
828. Heat Treating 


New bulletin now available on Series T Ipsen 
Sideuna jahtiania 
operation. /psen ne. 


Pressed steel sheet alloy heat 
feta Sas hes 


$30. Heat Treating 
Form 7340 C. an 8-page illustrated article, con- 
of 
ee Geer Se eres tee. 
et Soring Division 
Purnace . 


Sunbeam Industrial 





831. Induction Heating 


Learn the many pL me Pome 
induction ——e 


tor 
annealing or { for free . 
Srcther Bow oveltele, Date Co. 


New booklet “ Bethichem Hot-Work Tool Steels’ 
describes versatility for sich 


amount of postage stamps must be affixed 


METAL PROGRESS 


787 804 821 838 855 Please heve literature circled at the left sent to me. 
788 805 822 839 856 


3 840 857 
4 841 858 Name Tite 
842 





Balletins available as follows: Data book 107. 

Gas Boosters 109, Four-Bearing 110, Blast Gates 

Compeny 122. Foundry 112. Description bulletin 127 and 
‘echnical bulletin 126, Send for each by number 
Spencer Turbine Co. 


33888 
Tid. 


wo 





ow 


3 
SEE5 


a ee 


Products Manufactured 





8 
5 


Address 





eonoooe 
po oo os 
ous 
oow 
eww 
wre 
$35 


17 $34 851 City and State 
18 835 852 
19 836 853 
820 837 854 Postcard must be mailed prior to January 1, 1950— 

Students should write direct to manulacturers. 





S88838388239233 
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As Reguired | 


Use “National” graphite stool inserts in your open-bottom 
molds and you eliminate stickers completely and forever! 
Other advantages of graphite stool inserts are: 


@ They increase stool life by 
a wide margin 

@ Fewer stools are required 
— lower foundry costs 

@ They resist erosive action 
of falling molten metal 

For more information on 

“National” graphite stool in- 

serts, write to National Carbon 

Company, Inc., Dept. M, P. 











Reguired 


The term “* Nationel”* 
és a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
timet of Unvon Cartede and Carton Corporation 
3 East 42nd Street, New York 17, N. Y. 
Division Sales Offices 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 





if you use plug-bottom molds, 
“National” carbon mold plugs 
save dollars. They last longer . . . 
weigh less .. . are truer to shape 
+++ won't stick, spall, or contami- 
nate the ingot. Write us for com- 
plete details. 


THESE PRODUCTS SOLD IN CANADA BY CANADIAN NATIONAL CARBON COMPANY LTD., TORONTO 4, CANADA 
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Equipment for 


Metallography 


METALLURGICAL MICROSCOPES 


Metallurgica 


an select an instrument that exact 


rom this complete Spencer 


scopes you « 


meets your needs. Here are some of the many out 


standing features for convenience and speed in opera 
or 

e AMERICOTE OPTICS to 

flections and prev ade 

e WIDE RANGE 


handle 


eliminate 
added ntrast 
STAGE 


small spec 


ADJUSTABLE 

unusually large 
mens 

e LARGE, STURDY, KESEARCH 
STAND with micrometer ser 


ryve 
screw fine ad 
ustment interchar 
e BRILLIANT, UNIFORM 
TION from a vertic 


geable body tubes 
ILLUMINA 
No. 46 sl illuminat 
Metallurgical 
Mic roscope 


simple to operat 


always cool enough 


e VARIETY OF EQUIPMENT 


for teaching, routine examina 


ons, and research 


No. 50 
Metallurgical 
Microsc ope 


STEREOSCOPIC 
MICROSCOPES 


Mereos¢ opie 
Vic roscope 


¢ “ BIERBAUM 
MICROCHARACTER 


s a precision instrumer 


Vo. 26 


Sereoscopit 
This 


vess of small 


uw t for determining t 
eros ope 

areas, particles, and mic 
tuents in metals 


\ highly polished and lubr 


men is moved by micrometer feed beneath ar 


ground diamond point. The pressure 
trolled so that hardness can be determir 
of the resulting cut when measured under 


For further informat 


roscope 
these and 


Instruments writ 


American & Optical 
COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 


Bierbaum 
Viicrochararcter 
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The Physics of 


Powder Metallurgy 


(Starts on page 515) 

of a gradient of vacancies. However, 
the rates which can be derived 
theoretically for these two mecha 
nisms are different. According to 
the authors, the geometry existing 
under the conditions of the first 
test series (small radius of curva 
ture) is responsible for the fact that 
the rates observed can best be ex 
plained by a diffusion, rather than 
a viscous flow, mechanism. Hausner 
and Dedrick presented a 
data on the resistivity and the tem 
perature coefficient of resistivity of 
metal powder compacts as a fune 
tion of particle size, 
compacting pressure, sintering tem- 
perature and sintering time. On 
the basis of these data the authors 
derived some general relationships 
on the influence of these variables 
on resistivity and temperature co 
efficient of resistivity. The authors 
expressed their belief that the rela 
tionships may help in 
a generally acceptable 
sintering. 

Papers by C. 


series of 


powder 


developing 
theory of 


Herring on “Sur 
face Tension as a Motivation for 
Sintering” and by J. K. MacKensie 
and R. Shuttleworth on “A Phe 
nomenological Theory of Sintering” 
were entirely theoretical. The pa 
per by MacKensie and Shuttle 
worth read only in summary 
Herring derived equations for the 
rate of material transport in metal 
due to 
motivating force. 
were based on 


was 


surface tension 
The equa 
the concept 
of differences in chemical potential 
in a crystal due to differences in 
temperature, pressure, 
number of lattice vacancies. 
outlined with great care 
assumptions on which the 
tions based. However, since 
the validity of his assumptions is 
not yet generally established, Her 
ring’s theory will require 
mental proof before it 
generally accepted. 

\ paper by P. Duwez and C. B 
Jordan, “The Sintering of Copper 
Gold Alloys”, was the only one con 
cerned with the sintering of a 
binary mixture of metal powders 
in the absence of a liquid phase 
The paper is series in 
which the authors investigate the 
metallographic and dilatometric 
changes during the sintering of 
such binary powder mixtures. Two 
superstructures of compositions 
AuCu and AuCu, are found in the 

(Continued on page 572) 


lic crystals 
as a 
tions 


and 
Her 

the 
deriva 


strain, 


ring 


experi 
can be 


one of a 





How to solve 6 tough 201 0 
forging problems at once... 


IMPROVE 
QUALITY 


TOO MANY 
REJECTS 


PHYSICAL 
PROPERTIES VARY 


TOO MANY 
DELAYS 


with uniform 
anny TIMKEN’ forging bars 


SHOP PRACTICE 





B Gevcapmcr forging bars offer you a simple answer to your prod- 
uct quality and production cost problems. Because Timken 
forging bars have uniformly superior surface and internal quality, 
the quality of your forgings stays consistently high. And since each 
analysis of Timken forging bars has uniform forgeability, you're 
able to cut production costs through fewer delays, rejects and 
shop practice changes. 


You're sure of uniformity from bar to bar and from heat to heat 
because The Timken Roller Bearing Company maintains complete, 
rigid quality control—from melting through final inspection. 

For help with your problems, write our Technical Staff. Ask also 
for our authoritative booklet “Evaluating the Forgeability of Steels”. 
The Timken Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


50th birthday of the company whose products j \ / / a 7 
you know by the trade-mark: TIMKEN N j \ VV N 


Specialists in alloy stee!—ineluding hot rolled and cold finished alloy 
steel bars —a complete range of stainless, graphitic and standard tool 
analyses —and alloy and stainless seam/ese steel tubing 
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ECONOMY 


Learn about the WISE ECONOMY 
PLAN. Visit the D. A. Stuart booth No. 
426 at the National Metal Congress & 
Exposition or write, wire or phone D. A. 
Stuart Oil Co., Led. for further informa- 
tion. (Telephone BIshop 7-7100.) 


pa. Stuart fil co. 


EST. 1865 —_ LIMITED 


2743 S. Troy St., Chicago 23, Illinois 
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(Starts on page 515) 
copper-gold system. When = com- 
pacts of a mixture of copper and 
gold powder corresponding to the 
formula AuCu, are sintered at tem- 
peratures below the maximum tem 
perature at which AuCu is stable, 
the X-ray diffraction analysis of 
the sintered compacts will show 
largely lines corresponding to the 
compound AuCu and elemental 
copper. This indicates that AuCu 
is a particularly stable phase. At 
higher temperatures, lines corre 
sponding to the disordered solid 
solution are found. The dilatomet- 
ric curves show rapid expansion in 
the temperature range where the 
compound AuCu is formed. 


Liquid Phase Sintering 


Papers by F. V. Lenel on “Sinter- 
ing With a Liquid Phase” and by 
hk. Kieffer of Metallwerk Plansee, 
Reutte, Austria, on the “Sintering 
Mechanism of Carbide-Binder Com- 
positions in the Presence of a Liq- 
uid Phase” were concerned with 
liquid phase sintering. Lenel pre- 
sented some quantitative data on 
the rate of densification of 80": 
iron, 20% copper powder compacts 
made of different particle size frac- 
tions and different grades of iron 
powder. The rate of growth of the 
spherical iron particles in the mi- 
crostructure during sintering was 
also measured. Kieffer’s paper con- 
tained a detailed analysis of the 
sintering mechanism of cemented 
carbides, taking into account some 
of the recent investigations of the 
tungsten carbide — cobalt system. In 
his correlation of sintering mech- 
anism and mechanical properties of 
the carbides, Kieffer emphasized the 
importance of the solution of cobalt 
in the tungsten carbide during sin- 
tering, which according to him 
results in a “healing” of the imper- 
fections in this crystal and thereby 
contributes to the excellent strength 
and toughness of the cemented 
carbides. 


Vucleation and Grain Growth 


Five papers which treated var- 
ious aspects of the nucleation 
growth and structure of grains and 
subgrains were entitled: “Mecha- 
nism of Crystal Growth”, by A. 
Smekal, Technische Hochschule, 
Darmstadt, Germany; “Nucleation”, 
by J. H. Hollomon and D. .Turn- 
bull; “Reerystallization and Grain 

(Continued on page 574) 
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For quick, accurate, 
on-the-spot hardness 


testing, reading direct- 
ly in the Rockwell 
scales. 


HARDNESS TESTER 


Flat and round bars, sheets, tubing and wire are tested on the 
spot without cutting off specimens. Punches, dies, cutters, saws and 
odd-shaped pieces are tested before and after heat treating. Used 
by metallurgists, inspectors and heat-treaters. Sizes for work 1” 
to 6” round and flat. Send for illustrated circular. 


See Exhibit National Metal Exposition, 
Cleveland. Lower Hall Booth No. 2817. 


AMES PRECISION MACHINE WORKS 


Makers of Precision Bench Lathes & Milling Machines 
WALTHAM 54, MASSACHUSETTS 
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TUBULAR 


Thermo o Couple, 


are ACCURATE and 
DEPENDABLE 


Our Self-Protected, Tubular [ron Constantan 
Thermocouples retain their original accuracy 
longer and are suitable for use at higher tem- 
peratures than wire type IC thermocouples. 
Contaminating atmospheres or solutions cannot 
easily attack the protected constantan wire. 
These self-protected thermocouples respond 
rapidly to temperature changes. They are used 
bare for some applications up to 1400° F and 
with protection tubes for other applications 
and higher temperatures. 


Send for complete information on these 
Tubular Thermocouples or for our catalog 
H describing all our thermocouple equip- 
ment. 
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Growth”, by P. A. Beck; “Recrystal 
lization”, by M. Balicki; and “Exam- 
ination of Subgrain Structure With 
the Electron Microscope”, by IL. 
Delisle and G. A. Davis. 

Smekal presented a summary of 
some of his investigations on nucle 
ation, crystal growth and diffusion 
in rock salt crystals. He pointed out 
that the observation of these phe 
nomena in ionic crystals is greatly 
simplified as compared with their 
observations in metals, for a num 
ber of reasons. Optical methods 
such as birefringence and infrared 
absorption can be used; structural 
defects in crystals colored through 
the presence of metal atoms can be 
directly observed; single crystals 
can be uniformly and evenly de 
formed and the rate of recrystal 
lization into a new single crystal 
can be measured quantitatively. The 
author emphasized that the obse 
vations on ionic crystals should 
contribute greatly to a better under 
standing of similar phenomena in 
metallic crystals. 

Hollomon and Turnbull devel 
oped equations for the rate of homo 
geneous nucleation on the basis of 
absolute rate theory. When these 
equations are applied to such phe 
nomena as the fracture strength of 
liquids under negative hydrostati 
pressure, the temperature to which 
metals can be undercooled, and the 
fracture strength of undercooled 
liquids (thin glass fibers), values 
can be derived for the surface en 
ergy of the liquids on the basis of 
the theory. The authors presented 
some experimental data in which 
great care was taken that nucleation 
should occur homogeneously rather 
than as a result of the presence of 
impurities. They were able to show 
that the values for surface energy 
derived from the experiments cor 
responded satisfactorily with those 
measured by conventional methods 

Beck’s paper was distinguished 
by some exquisite colored micro 
graphs illustrating the successive 
steps in grain growth during cycli 
cal annealing of cold worked metal. 
His work was concerned mainly 
with the reasons for the preferred 
orientation that is so often observed 
after recrystallization, grain growth, 
coarsening, and secondary recrystal- 
lization have taken place. On the 
basis of numerous observations of 
these phenomena, Beck was able to 
show that the preferred orientation 
is generally due to the fact that 

(Continued on page 576 
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SEE IT on display at 


Hayes Gooth No. 1842 
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Sold in 1927, and retired as a museum piece after 20 
years, “Old Number One” 1s still a competent high 
speed steel hardening furnace. The features which C. |. 
Hayes Inc pioneered, later called “Certain Curtain,” 
are still the basic essentials of THE MOST ECONOMICAL 
HEAT-TREATING, wherein the natural advantages of 
electric heat are combined with precision control of 
furnace atmosphere 
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ecoNOMY 
PRODUCTION 


HARD CAST ROLLS 


Coast Metals Hard Cast Rolls will outwear 
and outlast iron or tool steel rolls as much 
as 15: 1. Actual tests prove this. 


FEWER SHUT-DOWNS ...... 
Coast Metals Hard Cast Rolls hold down- | 
time and idle labor to a minimum. They 


give more uninterrupted production and 
tonnage. 


i 


Coast Metals Hard Cast Rolls give longer 
“runs” at closer tolerances. Mills report 
extended tonnage operations at higher 
speeds. 


LOWER PRODUCTION COSTS 


Coast Metals Hard Cast Rolls have pro- 
duced 2319 tons as compared to 150 tons 
in actual tests with tool steel rolls. Per- 
formance 15 : 1. Cost reduction per ton 
79 per cent. 


PEAK EQUIPMENT OUTPUT .. 
- 


Coast Metals Hard Cast Rolls enable ad- 

jacent “parts” (rolls, bearings etc.) to op- 

erate at peak capacity longer and eliminate 
costly “slow-downs.” 


HARD CASTINGS, 
HARD FACING WELD RODS 





1232 CAMDEN AVENUE, S.W. CANTON 6, GHIO 
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Powder Metallurgy 


(Starts on page 5135) 
grains which have certain preferred 
orientations have a much faster rate 
of growth than grains of other 
orientations. 

salicki’s theory of recrystalliza- 
tion considers it as a rate process in 
which the conversion from the 
work hardened state to the annealed 
state takes place by way of an acti- 
vated complex. The author showed 
that such a theory can explain the 
experimentally observed changes in 
properties during recrystallization. 
His theory would, however, predict 
random distribution of annealed 
domains in a partly recrystallized 
metal which is generally not ob- 
served. This difficulty is removed 
by postulating certain factors which 
bias an activated complex eithe: 
favorably or unfavorably. 

Delisle and Davis presented a 
series of excellent electron micro- 
graphs of the subgrain structure of 
metallic tungsten. Particular care 
was taken to show that the differ- 
ences observed were not caused by 
differences in technique, but by 
actual differences in the structure, 
as affected by mechanical and heat 
treatment of the material. The sizes 
of the blocks which constitute the 
subgrain structure and their degree 
of disorientation within individual 
grains are within the same range as 
those derived from X-ray data and 
other techniques. 


Diffusion 


Diffusion was the principal sub 
ject of papers by M. Cohen, D. 
Bakalar, and F. S. Buflington on 
“Self-Diffusion of Iron”, by R. 
Smoluchowski and M. R. Achter on 
“Grain Boundary Movements 
Grain Growth” and by K. H. Butler 
on “The Role of Diffusion in Fluo- 
rescent Materials”. Cohen and his 
co-workers determined the self- 
diffusion constants of alpha and 
gamma iron by the radioactive 
tracer method of Steigman, Shock- 
ley, and Nix, taking particular 
precautions to avoid preferential 
evaporation of the radioactive iron. 
Their results, which dilfer consider- 
ably from those previously reported 
by Mehl and Birchenall, can be 
represented by the following two 
equations: 

Alpha iron between 814 and 
906° C.: 

62,000 


D l4e RI 


(Continued on page 578) 
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A big gain by a hard driving back brings 
cheers of approval from the crowd. Every- 
one admires a dependable player—the man 
who comes through when the chips are down. 


When steel was in heavy demand, as well 
as in periods of availability, The Wisconsin 


Steel Organization has always been keyed to 


customers approve and appreciate that de- 


pendability. 


When you need steel make a big gain by 
contacting our sales and technical staffs. 


Their every move is devoted to serving you. 


WISCONSIN STEEL COMPANY, Affiliate of 
INTERNATIONAL HARVESTER COMPANY 
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better 
than 
an 


aspirin... 


NON-GRAN BRONZE 


the metal that wears IN 
while others wear OUT 


Headaches vanished for the maker of a water filter 
pump who experienced trouble with steel cams, 
thanks to Non-Gran. The replacement of these parts 
was necessary within each 12 month period. Corro- 


sion being coupled with wear 


We corrected the 


trouble by casting the cams of Non-Gran Bronze so 
nearly to size that only a file-fit was necessary. Costly 
machining was eliminated. Service life extended in- 
definitely. Rust licked! 

We welcome your request to help with any prob- 
lem concerning bronze casting or the machining of 
parts in any metal to aircraft tolerances. We have 
worked with manufacturers in diversified fields for 
40 years. Request detailed literature. 


ORDINARY HIGH-GRADE BRONZE 


<@ =NON-GRAN STRUCTURE 
The microphetegraph shows the & 
brows, clesely woven, nee granular 
Structure of Now-Gran Bronze. |! is 
tougher, more resilient, of greater 
density, more uniform, longer ived. 


Here the granular structure consists 
of little spheres of meta! ihat cannot 
be held in place Under hictioral pull 
these gradually loosen and grind out. 


Wear and costly taiture result. 


Booth #2819 


PHYSICAL CHARACTERISTICS 
OF NON-GRAN BRONZE 


Ultimate Tensile 
Yield Point. , 
Proportional! Limit 
Elongation in 2 in.. 
Reduction of orec.. 
Modulus of Elasticity 
Ultimate Compression 
Ultimate Shear 
Linear coefficient of 


thermal expansion. . 


Brinell Hardness 


40,000 psi 
. 22,000 psi 
. 11,500 psi 
15% 

WG 

. 13,000,000 
50,000 psi 
45,000 psi 


-.000011 
80 


(10 mm ball, 500 KG load, thirty seconds) 
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(Starts on page 
Gamma iron between 
1393° ¢ 


and 


D = 0.52e RT 


By extrapolation the authors find 
that the diffusion constant of alpha 
iron is 280 times that of gamma iron 
at the transformation temperature 
Smoluchowski and Achter observed 
the diffusion of silver in copper 
At low temperatures this diffusion 
takes place preferentially along 
grain boundaries The aim of 
the investigation was to show that 
this grain boundary diffusion is 
influenced by the orientations of 
the boundaries. The experimental 
results show that diffusion seems to 
have proceeded along certain grain 
boundaries, though not along others, 
but the discussion to the paper 
brought out other possible interpre 
tations of the resuljts than that of 
preferential diffusion along grain 
boundaries having certain orienta- 
tions. Butler’s paper was of minor 
interest to metallurgists. 


Preparation and Properties 


of Powders 


The remaining 
concerned with the preparation and 
properties of metal powders and 
the pressing operation. A paper by 
V. Fattinger of the Technische 
Hochschule, Graz, Austria, 
titled “Experiments With a View to 
Producing Pure Titanium Carbide 
Powder by Means of Carbonizing 
the Reaction” 
that the 
titanium dioxide and 
carbon can be catalyzed very ef 
fectively by letting it proceed in an 
atmosphere of carbon tetrachloride 
or chloroform, rather than in hy 
drogen or a vacuum. A. D. Power 
and |. Kakascik presented a paper 
entitled “ of the Electron Micro- 
in Evaluation of Particle Size 
and Distribution”, which illustrated 
the application of this new method 
of particle determination to 
tungsten powder. B. Kopelman, in 
his paper “Nature of Metal Pow 
ders Prepared by Reduction of Ox 
the structure of 
tungsten powders. He showed how 
the  pyenometrically 
density of the powder varies with 
the time and temperature of reduc- 
tion because of the effects of pore 
shrinkage due to sintering and pore 
expansion due to entrapped water 

(Continued on page 580) 


SIX papers Were 


Was en 


Gases Favorable to 
The author 
tion between 


showed reac 


Use 


scope 


size 


ides”, discussed 


- determined 





AEROCARB Eano W TIME-PENETRATION CHART 


these unique features of AERocAKB E and W. 


Easy Cleaning — washing oil-quenched intricate parts no 
problem. 


CASE DEPTH i INCHES 


Rapid Penetration — equal to barium activated baths at all 
temperatures. 


Flexible — wide temperature range, 1300~ F.—1750° F. 


Close Control — time-tested two-component principal used. an hee 











Maximum Efficiency — at a low cyanide concentration. 

See AEROCARB E and W in actual 
operation. Visit us at Booth No. 1704 
Cleveland Metal Show, October 17-21. 


Cyanamid offers a complete line of quality-controlled salt 
bath compounds to meet every need—AEROCARB and AERO- 


case™ for liquid carburizing and heat treating of metal parts 





for producing a hard wear-resisting case .. . AEROHEAT®* for 


superior salt bath hardening, annealing and tempering of ( 
carbon and alloy steels 


If you have a heat treating or carburizing problem, consult 


our technical service representative in your vicinity. AMERICAN Granamid company 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 











YOU CAN TREAT MORE METAL = 
UNIFORMLY, FASTER, AND AT LOWER Please send me technical date sheet on AEROCARB Carburizing Compounds € ond W 
COST—WITH SALT BATHS! Cl Hove your technical service man call 


Name 
DISTRICT OFFICES: Boston, Philadelphia, Baltimore, 
Chorlotte, Cleveland, Chicago, Kalamazoo, Detroit, Company ilies 
St. Louis, Los Angeles 
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Me Gulqiingllt Ne WlO1Ki, JUACES Powder Metallurgy 


with this NEW STANWOOD Retort / (Starts on page 515) 


Ps vapor. G. C. Comstock’s paper “The 
Preparation of Alloy Powder Prod 
ucts From Fully Alloyed Powders” 
presented a discussion of the meth- 
ods for producing alloy powders 
The new Stanwood retort features and gave a few selected data on the 


: , : properties of compacts made from 
a one piece bottom seal ring which such powders. KR. P. Seelig’s paper, 


will not leak. It has greater strength “Fundamentals of Pressing of Metal 
and rigidity and will hold its shape Powders”, contained a series of 


experimental data on the density, 
throughout thousands of hours of strength and electrical resistivity of 


service. Stanwood retorts give you green copper powder compacts as 

strencth and rigidity at top and a function of particle size, lubri 

oe Bt esal a ne iain cant addition, rate of load applica 
om seals, s / 


: tion, temperature of pressing 
of rolled plate in the heating zone. number of pressure applications, 


It is your assurance of a lower i and holding time under pressure. 
t p hour service Send for 5 Cf The author also reviewed the vari 
cos er fi ° / 


‘ ous theories on the = strength of 
further information and name of pressed metal powder compacts. C. 


your local Stanwood representa- NOT THIS F G. Goetzel, in his paper “The Prin 
° i y BuT THIS &. ciples and Present Status of Hot 
tive. ‘ Pressing”, gave a review of his sub 
ject, in which he emphasized the 
limitations of hot pressing. At the 
present time, its commercial appli- 


~ 
cations are restricted to the ce 
mented carbide field. 


4817 W. Cortland St. Chicago 39, Ill. 








Mg-Hg-Mn Alloys* 


A MASTER ALLOY containing 11% 


Production Economy in End Heating 





Hg was obtained by adding liq- 


Cut Your Costs with 


. uid mercury to molten magne- 
Sd athe 7 : 
the Faster Heating sium. The master alloy was added 


ROTO-FLAME @ Less Scale a aaai ceeciehedaes tale Wi eel 


@ Less Fuel the cast billets and plates reduced 

FURNACE to rods and sheet. Up to 2 Hyg 
could be incorporated that way in 
the wrought metal and, with up to 
@ FORGING @ UPSETTING | P ar 1% Hyg, the mechanical charactet 
@ SWAGING ¢ HARDENING istics did not differ much from the 
@ ANNEALING ¥ : regular alloy’s, except that the 


a ; elongation was somewhat better. 
Here's | ECONOMY -IN-PRO- é ny It is stated, however, that one alloy 
DUCTION” with an entirely new * oa ‘ ne f , 
a of applying heat to the end po voor” containing 0.380 Hg had a 40-50% 
of a bar. Utilizing all the advan- higher yield point (35,000 against 
ao 4 high = heating, the 25,000 psi.) and a higher tensile 

oto-Flame urnace represents ‘ ; strength (42.000 against 35.000 psi.) 
the last word in modern heating heen 

tec hnique adapted to forging and when treated for fairly short peri 
other localized heating operations. ® ’ f ods between 200 and 305° C. 
Cost-per-piece Is reduced, 


” ; Corrosion tests in lutions of 
die life imereased, rejects Yyff} WY, eURMact / ye Aap rng? oy elton 





For 





- : : sea salt or nitre showed that mer- 
fewer, and fuel costs cut temp //// : 

to 24. Fits into your pro- / usihhh i cury-containing alloy was more 
duction — used with or with- 
out conveyor. Investigate 
the Roto-Flame  Fur- 
nace TODAY! 





__--» <1 eh . corrosion resistant than the regu 
r lar alloy. This sounds somewhat 
strange if compared to the author's 
statement that the microsamples 
/ iff did not have to be etched, for the 
YY YY). Uf water used in polishing etched 


GAS APPL *Abstracted from “The Influence 
THE! 0d Sy "Oe " of Mercury on Wrought Mg-Mn Al- 


ne loys”, by W. Bulian, Metallforschung, 
1201 WEBSTER AVENUE © CHICAGO 14, ILLINOIS Vol. 2, 1947, p. 158-160 
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uction. It’s 
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is doing something 

t’s not always so easy. 
fabricating operations 

y effected by using methods 


EASY-FLO brazing this 
motorcycle handlebar 
instead of welding it 
saved 8c per assembly — 
a saving that grows big 
when you multiply it by 
thousands of assemblies. 


Braze ano Save wrrn EASY-FLO «wo SUL-FOS 


e such method that offers quick results is EASY-FLO 
and SHL-FOS low-temperature silver alloy brazing. \t has 
boosted production and cut costs on thousands of products. 


Illustrated area few typical tried and proved ways to 


ae 





Big savings are possible on 
many parts now machined 
from the solid by changing to 
a built-up assembly brazed 
with EASY-FLO. The 
triple-sprocket above and 
hose nozzle adjusting part at 


Finishing is another operation on which 
EASY-FLO and SIL-FOS brazing can 
save plenty. The maker of the EASY- 
FLO brazed bike frame (above) says— 
“This method produces joints of great 
strength which are absolutely clean— 


Plenty can be saved on man 
y Y free from excess brazing metal —making 


right are good examples. 


Attaching spuds to many 
types of equipment can 
be done faster and 
cheaper with EASY-FLO 
and SIL-FOS brazing. 
Using EASY-FLO and in- 
duction heating, instead 
of soft soldering by hand, 
reduced cost on the auto- 
mobile oil pan spud 
(left) from $11.00 to 
$4.50 per hundred. 


po THIS — 


parts now cast, by changing to 
EASY-FLO or SIL-FOS brazed 
construction. The gas burner 
(above), once an iron casting, 
is now made of tubular steel 
members EASY-FLO brazed at 
about 50% lower cost. 


Now 


Write today for Bulletins 12-A and 15. They'll give 


you full EASY-FLO and SIL-FOS details. 


To get 


down to brass tacks in a hurry, ask to have a repre- 


sentative call. 


No obligation. 
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The most complete collection of current 
information about CERIUM’s influence on 


ferrous and non-ferrous metals. 


Ask us for your 
copy of the 
“Cerium Data , 


File”. 


CERIUM METALS Corporation 
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Produce 
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Internal Stresses 
in Spot Welds* 


THE STRESSES resulting from 

spot welding and their distri- 
bution in several welding configu 
rations were determined experi 
mentally, using the X-ray method 
of analysis. The spot welds were 
made in thin steel sheets (2.6 mm.) 
of the following composition 
0.2% C, 0.49% Si, 2.14% Mn, 0.025% 
P and 0.024% S. The sheets were 
pre-stress relieved for 3 hr. at 
600°C. and furnace cooled. The 
specimens were 140 mm. in diameter 
and the welding time was 0.8 sec 
Each spot weld had a 10-mm. pene 
tration zone and a 12-mm. heat 
affected zone. 

Measurements were made on the 
following test pieces: (a/ a single 
“heat spot” in the center of the 
specimen, using the same welding 
conditions as for making a spot 
weld; (b) a single spot weld join 
ing two specimens in the center 
(c) two specimens joined by a 
double row of three spot welds 
each. In the latter test the centers 
of the spot welds were 30 mm 
apart X-ray diffraction measure 
nents were made at 10-mm. inte! 
vals, the first being made at a 
location 10 mm. from the center of 
the spot weld. 

Around the single “heat spot” 
the radial and tangential stresses 
were equal but opposite in sign, 
the former being tension and the 
latter compression. The stresses 
varied inversely with r? (r= dis 
tance from the center of the spot 
weld) approaching zero at about 
30 mm. from the center. The maxi 
mum stress was 30 kg. per sq. mm 
(43,000 psi.). At locations less than 
10 mm. from the center of the spot, 
plastic deformation had taken place 
The same relationships were found 
for the single spot weld and the 
double-row welded specimens. 
except that at the intermediate heat 
affected zone the tangential com 
pressive stresses changed to small 
tensile stresses. On the single spot 
weld specimen, measurements on 
both the top and bottom sides 
vielded equivalent values. The re 
sults are in good agreement with 
theoretical relationships for magni 
tude and distribution of internal 
stresses in spot welds as they have 
been reported in the literature 


*Abstracted from “Interna! 
Stresses in Spot Welds”, by Viktor 
Hauk, Zeitschrift fiir Metallkunde, 
Vol. 39, 1948, p. 276-279 
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SELECTION 


( B&A offers over 1,000 reagents 
and fine chemicals } 











| Look for 
PURITY 


(B&A Reagents always meet or 
exceed A.C.S. specifications) 








i Look for 
PROMPT DELIVERY 


(B&A has distributing stations in key cities 
from coast to coast) 








You Gprcgy BsA Reagent: 


For over two generations, B&A Reagents 
have had the reputation of “setting the pace 
in chemical purity.” These quality chemi- 
cals always meet or exceed exacting A.C.S. 
specifications. For the best, be sure to 
“specify B&A.” 

When ordering, you will find the B&A 
Products Book an invaluable guide. It fea- 
tures over 1,000 purity products of Re- 
agent, A.C.S., C.P., U.S.P., and Technical 


grades; it tells how you can save time, 


effort and money when you obtain your 
laboratory chemical requirements from 
this one dependable source. Free copies 
available from nearest office listed below. 

Remember too, that extensive stocks of 
B&A Reagents are carried at Baker & 
Adamson’s nationwide chain of distribut- 
ing stations. The station nearest you can 
build its stock to supply your special day- 
to-day requirements. Take advantage of its 


services now! 


BAKER & ADAMSON Aagenié 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


sane nwaeewwe 40 RECTOR STREET, 


NEW YORK 6 N.Y? 7 2e 2 2 ee 


Offces: Albany® * Acianta * Baltimore * Birmingham® * Boston® © Bridgeport* * Buffalo® * Charlorte® 


Chicago* © Cleveland* © Denver* ©* Detrou*® © Houst 


n* © Kansas City ¢ Los Angeles* © Minneapolis 


New York® © Philadelphia® © Pittsburgh* ©* Portland (Ore.) * Providence* © St. Louis* © San Francisco* 
Seattle © Wenatchee (Wash.) © Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited + Montreal* « Toronto* « Vancouver* 
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Creep Strength of 
\ \ Cr-Ni Austenite* 


For the OVER-ALL JOB—With Guaranteed Results in cece can ala anomie one 


and 
of small additions of titanium on 
the creep strength at 600 and 
NACES e OVENS e DRYERS 700° C. (1110 and 1290° F.) of aus- 
FUR tenitic iron-chromium-nickel alloys 
was determined. The austenitic 
alloys contained from 10 to 28% Cr 
and 8 to 60% Ni, remainder iron. 
The creep strength was reported as 
the stress necessary to cause a 
strain rate of 10-6 per hr. 

In alloys containing 20% Cr, 
the creep strength at 1110° F. in- 
creased from less than 5700 psi. at 
1° Ni to a constant value of 11,400 
psi. at nickel contents of 10 to 60%. 
That is, additions of nickel had no 
influence on creep strength in the 
range of nickel contents corre 


. yom — —— 1 ; sponding to the existence of aus- 
mane Chora and ‘i . ea nb . 2 “a - tenite. At 1290°F. the constant 


a. ‘delivery of uniformly heated billets to extrusion press stress value was about 4270 psi. 
Pac. 


In 15% Ni alloys, when the 
= chromium content was _ increased 
roug > al ‘nite range (ro! 
PRODUCTION UNITS for planned performance throu h the a istenite range (from 
= t : 10 to 25° Cr) the creep strength 
BUILT FOR Whatever your problem in any industrial changed only from about 9960 to 
Nitriding 3 heating process, CONTINENTAL has the 12.000 psi. at 1110°F. At 1290° F. 
Cyaniding : solution. 
Sintering CONTINENTAL planned performance 
Carburizing 4 : . ie . 
hematin 4 starts with the analysis of your problem 
Hardening and production requirements. It carries 
Melting 7 through with the selection and develop- 
Brazing = ment of the best methods, estimates costs 
Drawing a . . : - 
Billet Heating x and savings, designs and builds the equip- 
Metal Coating ’ ment, and provides the work-handling ac- fer by only 1 or 2% from iron. 
pig a5 - cessories and control devices. Further- On the basis that they have 
it ; titania 
Salt alee : more, CONTINENTAL handles the complete crystal structures and atom diam 
Seoking Pits =" installation, turning over to you a unitized, eters different from austenite, the 
Forging : producing job with guaranteed results. following four elements would ap 
ee . Our 25 years’ experience and diversified pear to be effective in increasing 
° aking P. cas . ave ve > igin: 
roar il researc h have produced nume rous original the creep strength of iron-chro 
designs and improved procedures. All of mium-nickel alloys: molybdenum, 
this data is available for preliminary plan- tungsten, columbium and titanium. 
ning. CONTINENTAL invites you to share The influence of adding up to 1.2% 
its engineering “‘round table’’ to discuss Ti to 18-8 and 14-14 Cr-Ni com 
the expansion, remodeling, or moderniz- mercial steels is shown. The creep 
ing plans you have in prospect. There is strength of 18-8 at 1110°F. in 
no obligation. 


the increase was from 2840 to 4270 
psi. Thus, changing the chromium 
or nickel content of these alloys in 
the austenite range has little effect 
on the creep strength. This is to be 
expected because the atom diam 
eters of these alloying elements dif- 





Electric or 
Fuel Fired 


creases fram 11,400 to 15,600 psi., 
CONTINENTAL INDUSTRIAL ENGINEERS, INC. while that of 14-14 increases from 


. haha 11,400 to a maximum of 12,800 and 
176 W. Adams Street, Chicago 3, Illinvis then drops off to 8500 psi. The 


difference may be associated with 
Ridgewood, N. J. @ Indianapolis e Cincinnati e Milwaukee the fact that 14-14 becomes mag 
St. Louis @ Detroit ¢ Cleveland e Pittsburgh netic in the high-titanium range. 


District Representatives: 


Every Metalworking Piant Needs CONTINENTAL Sa preg on ae on 

citi at : ao hen of. 

Write for This New Booklet No. 127 : a * a “ P . ie = ae * 
“cts ) 4 ur ¢ ying ele 4 

See How CONTINENTAL Can Help You. ee ee ee ee ee ee 

may be caused by lattice stresses 


rather than dispersion hardening. 


f - o 
4 Abstracted from “The Influence 
Setebnnecin CON TINENTA ELS of Alloying Elements on the High 
PRODUCTION LINES COMPLETE PLANTS Temperature Strength of Chromium- 
Nickel Austenite”, by A. M. Borzdyka, 
Doklady Akad. Nauk S.S.S.R., Vol. 63, 


4 DUARTER FA NTUR = — 
eons nee CENTURY 1949, p. 265-267. (In Russian.) 
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The neat and compact installation illustrated above is that of our No. 166 Reciprocating Furnace with Automati 
Quench Tank as installed at the Jacobs Manufacturing Company plant for the case hardening and clean hardening 
of various parts. One of the reasons this furnace was selected in place of a cyanide bath, the method previously 
emploved, was that it eliminated the difficult cleaning job on threaded parts such as chuck jaws, chuck nuts, et« 


4.G.7. RECIPROCATING FURNACES 
FOR PRODUCTION HEAT TREATING 


The following are but a few of their many desirable features: 


VERSATILE. Each furnace can be used without modification to process work ranging from 
extremely small, light springs, stampings, and drop forgings, etc., up to quite large and 
heavy pieces. 

POSITIVE ATMOSPHERE CONTROL. The full muffle type Reciprocating Furnace has 
been redesigned to provide a 100° atmosphere seal 


SIMPLE. There is no complicated drive mechanism or conveyor belt maintenance problem. Only 
the work, advancing through the muffle by its own momentum, enters and leaves the furnace. 


ECONOMICAL. Increased production per man-hour, long alloy life, and minimized mainte 
nance produce a lower heat treating cost per unit of work treated. 


VISIT A.G.F. AT THE METALS SHOW 


(AMERICAN GAS ASSOCIATION EXHIBIT) 


AMERICAN GAS FURNACE CO. 


1002 LAFAYETTE STREET * ¥#ELIZABETH 4, N. J. 


October, 1949; Page 585 


a eee 








Stress Relief of Austenitic Steels* 


GTEELS of the 18-8 type, as well 

as some other alloys used at high 
temperatures, must be quenched 
from a sufliciently high temperature 
to obtain maximum homogenization. 
This seems to set up huge residual 
stresses. 

In their experiments the authors 
used disks 20 mm. thick and 170 
mm. O.D., bored with a round con- 
centric hole of 70 mm. diameter. 
Additional disks 60 mm. thick formed 
end plates for a stack of twenty 
experimental disks, and a bolt pass- 
ing through these end plates and 
secured by a nut kept the whole 
stack together. In this shape the 
stack was heated to 1920° F. (dura- 
tion not given) and quenched in 
cold water. Obviously the quench- 
ing proceeded from the outer sur- 
face and both radial and tangential 
stresses should set in. 

Of the disks so treated, three 
(No. 4, 11, 18) were investigated for 


*Abstracted from “The Effects of 
Temperature and Duration of Heat- 
ing on the Reduction of Residual 
Stress in Austenitic Steels”, by L. A. 
Glikman and V. P. Tekht, Kotlotur- 
bostroenie, 1948, No. 2, p. 12-16. (In 
Russian.) 


She 


their tangential and radial stresses 
using the method of G. Sachs and 
the formula he developed for that 
purpose. In each of the three disks, 
12 stress points were established 
and the stress diagrams showed that 
the distribution of stress was quite 
uniform: from about 34,000 psi. plus 
to 34,000 psi. minus in tangential 
stress (compression on the outside) 
and about 10,000 psi. of radial ten- 
sile stress at the middle of each disk. 

All other disks except No. 1, 
which was left control 
purposes, were heat treated in the 
range from 1110 to 1560° F. It was 
found that at 1110° F. about 50% of 
the residual stress could be elim- 
inated, but the results depended on 
the time factor. At 1200°F. the 
effects of the duration of heating 
were already quite small. At 1380° 
F. about 70% of the stress was elim- 
inated and at 1470° F. the elimina- 
tion was technically complete in 
less than 1 hr. 

From the remaining parts of the 
treated disks, tensile test bars were 
made (size not mentioned). None 
of the treatments changed the ten- 

(Continued on page 588) 
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METALLOGRAPHIC POLISHING 


MACHINE 


Variable speed motor 

Speed range from 300 to 3000 RPM 

Ball Bearings throughout 

Smoothness of operation at any speed 

No belt to slip 

No friction drive 

No excessive noise or vibration 

Bronze bowl, disk and ring resist corrosion 
No splashing of polishing material 

Easy to clean 


THE CINCINNATI Metallographic Polishing Machine has set a new standard 
of efficiency in the polishing of metal surfaces for microscopic examination. 
Many improvements in design and performance mean better polishing results. 


Write for complete bulletin 


THE CINCINNATI ELECTRICAL TOOL CO. 


CINCINNATI, OHIO, U.S.A. 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 
© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
© CASTING and 
© MOLDING liquid 
© DRAWING fora 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperoture you want. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 
to 2000 
readings 


Available in these temperatures ( F) 


1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


‘GORDON. ™ 
>< SERVICE. >: 


CLAUD S. GORDON Co. 


Specialists for 33 Years in the Heat Treating 
ond Temperature Control! Field 

Dept. 15 © 3000 South Wallace St., Chicago 16, I. 

Dept. 15 © 7016 Euclid Avenue © Cleveland 3, Ohio 
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TIME AND 
MONEY SAVING 
SOLUTION 

TO YOUR... 























Whether you use wire cloth in the manufac- cision fabricators of a dozen different weaves 


ture of original equipment, or in a processing of wire cloth, we can supply wire cloth for 
operation, the manufacturing facilities and screening, filtering, grading, cleaning or proc- 
experience of two great woven wire producers essing. Wissco and Calwico Wire Cloth is 


are available to save you time and money in made in all commonly used metals to give 


the fulfillment of your requirements 
With plants on both the East and West 


Coasts, The Wickwire Spencer Steel Division 


and The California Wire Cloth Corp. are 


pioneers in the territories they serve. As pre- 


long service under chemical action, corrosion, 
abrasion, moisture or high temperature 

If you have questions regarding wire cloth, 
the services of our engineers are at your dis- 


posal Just write to our nearest office 


WISSCO heen CALWICO 


East of the Rockies it a Abd iae) ore LWICO in the West 
WICKWIRE SPENCER STEEL THE CALIFORNIA WIRE CLOTH CORP. 
STERLING ST., CLINTON, MASS. 1080-—19™H AVE., OAKLAND, CAL. 


Mid-Continent inquiries should be directed to THE COLORADO FUEL AND IRON CORPORATION, P. 0. Box 1920, Denver 1, Colo. 
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TREATMENT™ 
PR that gave COmfor, 


*Overheated barrel. High tem- 
perat g ated by rapid 
fire of early vintage machine 
guns caused excess distortion, 
and wear. The result: Lots of 
fireworks, few hits. 





Science perfects speed and accuracy at LAKESIDE 


OUR SERVICES: Electronic 
Induction Hardening. Flame 








Annealing. Stress Relieving. 
Normalizing, Pack. Gas or 
Liquid Carburizing, Nitriding, 
Speed Nitriding. Aerocasing. 
Chapmanizing. Cyaniding, Sand 
Blasting. Tensile and Bend 
Tests. 


The machine gun barrel problem was later solved— 
a scientific achievement. And the way to lick all your 
steel treating troubles is with a call to Lakeside— 
where Science is boss. You get these advantages: 
Expert, unbiased metallurgical counsel; unrestricted 
use of your area’s most complete, modern array of 
automatic, precision controlled processes; instru- 
mented, precision testing of all work. And these 
services are geared to your current, high-speed pro- 
duction, and your high-quality specifications, without 
sacrifice to either. 


Approved Steel Treating Equipment by U.S. Air Force—Serial No. DE-S-24-1 through 30. 


Mah thet Lemna 





| a S418 LAKESIDE AVE. CLEVELAND 14, OHIO HENDERSON 9100 
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A Little Does a Lot 


GCC CERIUM METAL (Mischmetal) 


the metallurgical and mechanical proper- 
ties of the end products. 


Discover how a little does a lot by 
writing for our informative bulletins. 


small quantities to many Fer- 
Non-Ferrous Metals improves 





GCC HAILED a 


———m EDGEWATER, NEW JERSEY 
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Stress Relief 


(Starts on page 586) 
sile strength, yield, elongation, re- 
duction of area, or hardness. But 
the notched-bar impact values were 
highest as quenched (16 to 19), sec- 
ond best as treated at 1560° F. (15 
to 17) and only 12 to 14 when 
treated at the lower temperatures. 

The work done by the authors 
was obviously quite immense, and 
their diagrams are rather neat — 
perhaps too neat. But their drilling 
operations had to stop about 16 mm. 
inward from the outer edge; that is, 
30% of the material was left over 
and, since the stresses are measured 
only in relation to the dimensions 
of the remaining part, true residual 
stresses could hardly be known, a 
drawback of all stress measurements 
made by the Heyn-Sachs method. 

A question might be raised as to 
whether the stress elimination is 
really important or worth while. 
Test bars taken from the disk that 
was not stress relieved were at 
least as good in every respect tested 
(better in notch-impact). The pres- 
ence of a residual pressure of 34,000 
psi. on the outer surface is more 
likely to be an advantage than a 
drawback. The residual tensile stress 
of 34,000 psi. could be taken care 
of by proper design; additional ex- 
periments would be needed to estab- 
lish the values of the yield strength 
in the tension-strained zones. 

The authors state that the results 
should be valid for all Cr-Ni steels, 
but one would hardly expect the 
manufacturers to accept that dictum 
without further testing M.G.C. 


Ceramic Turbine 
Blades* 


EARCH for ceramic bodies that 

could be used for load-carrying 
details in ultra-high temperature 
equipment was undertaken in 1944 
by the National Bureau of Stand- 
ards. Preliminary tests of commer- 
cial bodies obtained from leading 
ceramic concerns proved inferior 
for this purpose to bodies formu- 
lated at the Bureau, when judged 

(Continued on page 592) 


*From “Strength and Creep Char- 
acteristics of Ceramic Bodies at 
Elevated Temperatures”, by M. D. 
Burdick, R. E. Moreland, and R. F. 
Geller, Technical Note No. 1561, 
National Advisory Committee for 
Aeronautics. 





. each particle of paint is coated with a non-volatile solvent. And as it hits the water 


curtain, it can't stick to the back panel or any of the eliminators . . . the booth keeps 


clean and the sludge remains floating for easy skimming . . . The use of “SPRA-LUBE” 


guarantees lowest material and maintenance costs. Let our technicians consult you on 


this or any of your other cleaning problems — there are thirty-five specialized 


NORTHWEST products in this field alone 


NORTHWEST CHEMICAL CO. 


9310 ROSELAWN AVE Ve DETROIT 4, MICH 
Me . 
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KEEP HIGHLY Precision parts of high tolerances can be perfectly pro- 


tected from costly corrosion, in production, in storage or 
shipment. with easily applied NO-OX-ID chemically inhib- 
FINISHED SURFACES. ited rust preventives. Costly losses through rusting can 
be eliminated through the use of a wide range of NO-OX-ID 


FREE FRO M consistencies. They are designed to suppress or remove cor- 


rosive fingerprints. They include NO-OX-ID shop coat- 





of light oil for temporary protection to the heavier waxy or 
CORROSION WITH grease-type protective films for long-term storage. 

NO-OX-IDs are easy to apply. Dip tanks offer con- 

venient and rapid application for many grades. Others 
N O-O XxX -| D may be sprayed or brushed. All consistencies are easily 
removable. 

And NO-OX-1Ds are economical. They give you inex- 
pensive protection, mechanically and chemically, whether 
your problem is production or maintenance. 

Write today for catalog of NO-OX-ID rust preventives. 


VYeaitorn THE LEADER IN RUST PREVENTIVES 


AND BOILER WATER TREATMENT 
DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 4 * 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York © 2454 Dundas St., West, Toronto 
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BURRELL | 
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BURRELL 
FURNACES 


Furnaces for experimental melting, 

sintering, heat-treating and for other 

analytical procedures requiring high 

temperatures up to 2650° F. 

Bulletin 210 

“Unit-Package” Tube Furnaces 

Bulletin 315 

“Dual-Range” Box and Muffle Fur- 
naces. 

Write for Literature. 


9427 FIFTH AVE 
BURRELL )) riiiseurcn 19 
PENNSYLVANIA 


ZIRCUM : 
COMBUSTION TUBES 


Recommended for carbon and sulfur 
— by combustion methods in analysis 
of ferrous materials, or other types 
of work requiring gas-tight tubes 
for temperatures up to 2900° F. They 
are smooth, straight and true to 
both bore and wall thickness. Avail- 
able in various lengths and diam- 
eters. Write for Bulletin 214. 


need Pure Ammonia in a hurry? 


athieson 


Ammonia, Anhydrous & Aqua...Caustic Soda 
Sodo Ash... Bicorbonate of Soda .. . Liquid 
Chiorine...Dry ice...Chiorine Dionide...HTH 
Products ... Fused Alkoli Products .. . Sodium 
Corbonic Gos... Sodium 

Methylote 


That clean Mathieson Ammonia is quick on 
the take-off. A call from you to the nearest of 
Mathieson’s 44 warehouses will bring ‘Super- 
Math” in a flash...and we do mean “super”. 
It’s pure—really pure— purged of moisture, 
non-condensable gases and other undesirables. 
Every cylinder and valve is thoroughly checked 
before quick-shipment to you. So if you need 
pure ammonia promptly, call Mathieson. A free 
40-page booklet, “Ammonia in Metal 
Treating”, is available on request. Mathieson 
Chemical Corporation, Mathieson Building, 
Baltimore 3, Maryland. 





BLOWERS 


LOW PRESSURE, DIRECT CONNECTED 


Simple, efficient, 


compact, dependable. 


BURNERS 


OIL and GAS. “REVERSE BLAST” 
Mixes ALL the fuel with ALL the air. 


CONTROLLERS 


VALVELESS AUTOMATIC. Positive 
control of oil feed. Straight line tem- 
perature control. 


FURNACES 


for Forging, Heat Treating, Soft 
Metal Melting. 


WRITE FOR BULLETIN M-550 


ea, 
oft 


1942 FIFTH AVE 
PITTSBURGH 19 
PENNSYLVANIA 


THE 
MANUFACTURING CO 
JOHNSION OHNSION 2825 EAST HENNEPIN AVE 
5, LINE J MINNEAPOLIS 13, MINN 


ENGINEERS & MANUFACTURERS OF INDUSTRIAL HEATING EQUIPMENT 
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Ceramic Turbine Blades 


(Starts on page 588) 

by bending strength at 1800° F. and 
relative resistance to thermal shock. 
More recent tests have determined 
short-time tensile strength and 
creep characteristics on specimens of 
0.3 in. dia. Ceramic adapters were 
used rather than metallic alloys; 
strain gages were fabricated from 
90-10 Pt-Rh tubing and wire. 

Four general testing programs 
were used. First, a specimen was 
heated to test temperature, a small 
load applied for one week, and the 
load then increased by 1000-psi. 
increments at weekly intervals. 

Second, the load was constant, 
but the temperature increased 
100° F. at weekly intervals. 

Third, the specimen at 1800° F. 
was loaded to 4000 psi. and held 
for 48 hr.; the stress was then in- 
creased at 1200 psi. per min. until 
failure. 

Fourth, the specimen was held 
at given temperature and load until 
failure —a regular “creep” test. 

Strengths in tension up to 18,000 
psi. at 1800°F., and 15,000 psi. at 
1900° F. were observed. Above 1900° 
F. the strengths drop rapidly — 5000 


psi. having been observed at 2000 
to 2200° F. 

Resistance to creep also decreases 
rapidly, for the particular porce- 
lains tested, when temperatures are 
raised above the range 1800 to 1900° 
F. Results show that even the com- 
paratively low stress of 6000 psi. 
has caused more than a 10-fold 
increase in the rate of creep at 
2050° F. compared to the rate at 
1800° F.— and the porcelains on 
which these tests were made are 
the most resistant to creep of any 
investigated. Maximum observed 
creep rates range from about 0.0002 
to 0.0008% per hr. at 1800° F. and 
a stress of 16,000 psi., and from 
0.0030 to 0.0040% per hr. at 1900° F. 
and 10,000 psi. stress. 

Some of the National Bureau of 
Standards’ oxide bodies are capable 
of effectively withstanding high- 
temperature conditions far better 
than any other material now in use. 
In fact, an experimental gas turbine, 
using blades fabricated from the 
one having the most promising 
strength and creep characteristics, 
has been operated successfully in the 
N.A.C.A. laboratory in Cleveland. @ 
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economy « special design « uniform 
temperature « accurate control | 


BOOTH No. 1106 


Again we invite you to visit our exhibit at the Annual Metal 
Show. Harper Engineers will welcome the opportunity to 
discuss your high temperature firing problems with you. 


HARPER ELECTRIC FURNACE CORP. 


NIAGARA FALLS, N.Y. 











The Jaco 
PROJECTION COMPARATOR 
MICROPHOTOMETER 


Speed and Accuracy 
In Quantitative 
Spectrochemical Analysis 


The practical spectrographer 
can now adjust his micro- 
photometer slit width to take 
advantage of the increased 
resolution obtained by the use 
of narrower spectrographic 
slits. With the JACO instru- 
ment, you can measure pre- 
cisely and accurately the 
density of lines produced by 
a spectrographic slit as nar- 
row as 10 microns wide and 
3mm. long. You can also 
adjust the length of the micro- 
photometer slit to permit the 
selection of line length from 
0.5mm to 3.0mm. Improved 
resolution, high speed, pre- 
cise linear measurement, and 
wide density range serve to 
make this a high quality pre- 
cision instrument of unusual 
flexibility. 
Ask for Technical Information 
Catalogue 1-5 


JARRELL-ASH 
COMPANY 
165 Newbury Street ¢ Boston 16, Masc. 


x See this instrument and other * 
equipment at the Metals Show. 
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EBERBACH 
METALLOGRAPHIC POLISHERS 


Smoothly operating baianced mechanism and sturdy 
construction assure you years of excellent results in prep- 
aration of metallographic specimens. Skilled workman- 
ship is not omitted in this less expensive equipment. 
Write for Bulletin 90. Your reguler dealer can serve 
you with Eberbach manufactured products. 


aAnn...™ 


ANN ARBOR. MICH. 











CAN YOU TEST THE HARDNESS OF 


a .003” diameter wire? 


parts weighing hundreds of 
pounds ? 


sheets only .001” thick? 
internal surfaces of cylinders ? 
individual constituents of alloys? 


e gear teeth on the pitch line? oaemws 


Turse are simple, every-day jobs 
for Wilson hardness testing equipment. 
Any of our representatives can give you 
the answer to these and many other 
such questions. 

Write us about any problem you have 
involving hardness testing. Our factory- 
trained engineers will be glad to work 
with you. 


See Us at Space Number 925 at the Metal Show 


Exclusive makers of the 
‘*ROCKWELL’’ 
Hardness Tester, 
**“ROCKWELL’’ 
Superficial Hardness 
Tester and “TUKON” 
Tester for determina- 
tion of Knoop and 136° 
Diamond Pyramid 
Hardness Numbers. 


WILSON 


Acco 


> MECHANICAL INSTRUMENT CO., INC. 
©, AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


a 





230-F PARK AVENUE, NEW YORK 17, N.Y. wes 
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See our Exhibit at Booth No. 1626 — A. S.M. Convention 


Columbia |eeaoo 


Any operator can quickly determine tempere- 
tures on minute spots, fast moving objects and 
454 smallest steams. Completely self-contained. No 
HIGH PRODUCTION calibration charts or accessories needed. Arn ac- 


ie curate, direct reading Pyrometer that pays for itself 
DIE STEELS : 


by helping prevent spoilage. Weighs 3 Ibs. 
05) , : —— aa . in 
\ ranges ° to gi! 
SUPERDIE 0 Al) pe ool FREE Catalogue No. 80. 
ATMODIE (Type a ‘ 
EXLDIE (Type BETTER TEMPERATURE 


EARING — : CONTROL FOR NON-FERROUS 
ms ECONOMICAL FOUNDRIES. 


The Pyro Immersion Pyrometer 

is shock proof, moisture proof, 

dust proof; immune to magnetic influences. 

Shielded steel housing. Instantly interchange- 

able thermocouples with no adjustment or recali- 

bration. Large 4” scale. Equipped with exclu- 

sive LOCK SWIVEL. Ranges 0-1500° and 
0-2500° F. Get FREE Catalogue No. 150. 


v v 


UR Mu esate eas | The Pyrometer Instrument Company 


New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation, immersion 
Ea and Surface Pyrometers for over 25 years * 
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Here’s another advantage of e..3 


| , ee GANTRY-TYPE 





ite ELECTRIC MELTING FURNACE 


Patented roof-ring is 
water-cooled, to assure speedy 
and simple bricking— elimi- 


nates skew shapes. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa 
BALTIMORE - BOSTON - CHICAGO - CINCINNATI - CLEVELAND 
DENVER - DETROIT DULUTH MINNEAPOLIS 
NEW YORK PHILADELPHIA ST. LOUIS SAN FRANCISCO 


United States Steel Export Company, New York 
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"REPRESENTATIVES || {{\’ 
WANTED | = @ 


We are an old, established firm | 


manufacturing small castings, on a oe 


contract basis, in large runs by a 


specialized process. We have several CARBU RIZING COMPOUND 


excellent territories available for repre- 



































sentatives. Our requirements are high, 
and include not only sales ability but a 
knowledge of engineering. It is, however, a — 
an unusually profitable opportunity for For Uniform Activity 
those who are qualified. If you are inter- Char Cerburizers, with only 10% to 15% new 
added, give more uniform activity in continued 
runs than other carburizers with 25% new added. 
The reason is that in Char the energizing material 
is sealed within a heavy shell of carbon, and 


Box No. M-10 cannot dust away. 


METAL PROGRESS 
7301 Euclid Avenue, Cleveland, Ohio CHAR PRODUCTS COMPANY 


MERCHANTS BANK BLDG., INDIANAPOLIS 4, IND 


ested and have had experience along these 
lines we would like to hear from you. Drop 
us a line at the box number below, giving us 


your qualifications. 

















MARSHALL 
geome, 


insures 
ACCURACY 


in high temperature 
testing of metals 


Laboratory technicians demand Marshall high temperature equip 


ment where accuracy and temperature uniformity ore essential. They 
know that the Marshall Furnace provides uniform temperature distri 
bution, and the Marshall Controller regulates heat and holds temner 
ature fluctuation to a minimum 

With the Marshall Furnace and Controller, a temperature un 
formity of ~ 3° F. over the gouge length of the specimen is easily 
obtained. In fact, many users report holding the temperature to 

1° F. throughout the test length 

Marshall Equipment is readily adaptable to many laboratory tests 

For more information, send It is especially suitable where tensile, fatique 


creep or stress-strain 
for Illustrated Technical Folder rupture tests ore made at high temperatures 


a ee oe 


270 W. LANE AVE. COLUMBUS 1, OHIO 
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“eU2ZeR" HIGH SPEED Gos FURNACES 


CENCO 


ELECTROANALYZER 200" F 


attained quickly with 
“BUZZER” Full Muffle 
Furnaces 


Designed primarily for heat weating 
high carbon end alloy steels 





Yo BLOWER or POWER NECESSARY 
ect to gas supply 


No. 26305 


Adiiininitiiedhumaed “BUZZER" Atmospheric 
station for supporting the beaker. Pot Hardening Furnaces 
assure even heat up to 


1 ° F. 
NOTE THESE Used for spl and Lead 
EXCELLENT FEATURES — Hardening. Also adapted for 


Melting Aluminum. 





© Separate Controls sient 
e Air Agitation "BUZZER" catalog today. 


© Quick-change Electrode Holders 


© Built-in Rectifier CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin, L.I., N. Y, 





Here's a Cenco engineered analyzer that gives 





quantitative measurements of the electrodeposition 
of metals quickly and conveniently. Six sets of 
fixed anode-cathode positions permit simultaneous 
determinations. Any single station may be quickly 


removed with the snap of a switch. A selector ° ° . . 
quality is economy in Production 
switch permits reading voltage at any one of six 
c |: A versatile instrument for the micro-hard- 
stations. A maximum of 5 amperes direct current ness testing of metal foils, thin sheet ma- 


| j | f P terials, ceramics, small parts, electro-de- 
can be applied to any oF al e) the stations posited coatings, weld sections, soldered 
Cc 


oints, ¢ hardened steels, mineralogical 
Current flowing through the circuit is controlled by poe Peccagcttcn meio Sage pee mt 
3 knob on the front panel. A voltmeter reading See ae 
as bearing metals and hard facing alloys 
O to 8, an ammeter, 0 to 5, and separate controls The MH Indenter is mounted interchangeably 





with objective of conventional table micro 
scopes, avoiding the expense of more 
| costly inverted type metallographic 
faa) nt j 
mounted on the front panel. scatman. Genatandinn aa aad 
duced under loads of 25 and 50 
sla t : e ms (75 d 100 gram ilabl 
A built-in rectifier converts 115 volt, 50/60 grome (75 on ae See 
. ’ applied to the 136° diamond pyra 
cycle A.C. to D.C. with less than 14% A.C. 4 penetrator by dead weight 
tipple at full load. loading—no lever arms or springs 
to be adjusted or calibrated 


for regulating the air or gas agitation are also 


Hardness values are obtained in 


Write for Circular 1173 describing terms of STANDARD VICKERS 
NUMBERS, readily convertibl 
No. 26305 Cenco Electroanalyzer ia 
x * * For detailed specifications on 
this instrument please write or (Above) Micro-indentations in carbide 


Visit Booth No 1506 call and pearlite areas of cast iron specimen. 


ERB & GRAY 


Indenter mounted on table microscope. 
CENTRAL SCIENTIFIC COMPANY pee 854 So. Figueroa St. 
Scuantefic Apporatus + Instruments  Chamecels SPECIALISTS Los Angeles 14, Calif. 
700 IRVING PARK ROA 50 13 SCIENTIFIC & OPTICAL . 


INSTRUMENTS 











STON SAN FRANCIS: NEWAR® 
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Real ECONOMY IN PRODUCTION — BY 


Precision Metalsmiths 
METHOD OF “Lost Wax” PRECISION 
INVESTMENT METALCASTING 


See our wax patterns actually made at the * 
METAL SHOW, Cleveland, October 17-21 


BOOTH No. 2515 


” 


Precision Metalismiths |nc | 


You are also cordially invited to visit 
our plant to observe our entire process 


PRECISION METALSMITHS, Inc. 


Leaders in Precision Investment Metalcasting 


6511 Cedar Avenue EXpress6555 Cleveland 3, Ohio 














KING PORTABLE 
BRINELL 


HARDNESS TESTER 


How many times have 
you carried heavy work 
to the Brinell Tester? 
Too often, you'll say. 

Here is a 26-lb. port- 
able tester you can easily 
take to the work and save 
time and trouble by doing 
your Brinell work on the 
= The King Portable 

rinell puts an actual 
load of 3000kg on a 10mm 
ball. It can be used in 
an tion. 

Te test head is remov- 
able for testing larger 
pieces beyond the capac- 
ity of the standard base. Throat—é° deep. Gap—10° high 

W eight— 26 lbs. 
Let us show you how we can lighten 
your Brinell testing. 


ANDREW 
KING 


NARBERTH, PENNA. 











ANGLES 
RESOLUTION 
INTENSITY 


GEIGER 
COUNTER 
X-RAY SPECTROMETER 


with new advanced design circuits 
. 


In your resceare h laboratory lor investigating 
fundamental structures, and in your plant 
for controlling the composition and quality 
of your products, the Noretco Gricer 
Counter X-Ray SPECTROMETER provides a 
means for effecting qualitative and quanti- 
tative analyses with greater speed and case 
than is possible by film methods. 

The story of how this is possible, as well 
as the application of this instrument to your 
problems, is available to you without obli- 
gation. Write for information today. 


Foremost tn D- ray frrogress since 1896 


NORTH AMERICAN 


PHILIPS NORTH AMERICAN 


(4-0) ae Sa 
B 


; COMPANY, INC. 


Reseorch ond Control Instruments Division 
750 SOUTH FULTON AVENUE, MT. VERNON, N.Y. © 


In Conada: Philips industries Ltd., 1203 Philips Square, Montreal 
Export Representotive: Philips Export Corp.,7 50 South Fulton Ave., Mt. Vernon, NY. 7 


_-— -_— —_—_ — 
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FOR EFFICIENT 


Me 


AIR-GAS 


PROPORTIONAL 
MIKE 


McKee Proportional Mixers are designed for all in- 
dustrial applications. They're adjustable to handle 
changes in heat content or specific gravity of a wide 
variety of gaseous fuels... they're flexible for use with 
@ range of gas or air pressures. . . they're automatic to 
provide a correct combustion ratio at all times. Ask for 
full information on these dependable, economical mixers. 


RATIO CONTROL 


DILUTER 
BULLETIN L-500 


SERIES “LP” 


BULLETIN L-300 INJECTOR 


ATMOSPHERIC 
BULLETIN L-100 


HIGH PRESSURE 
BULLETIN L-200 


qj SERIES “NM” 
BULLETIN L-320 
SPECIAL VENTURI 
INJECTOR 
BULLETIN L-210 


Eclipse Fuel Engineering Company = 
ROCKFORD ILLINOIS 


OTHER NEW EQUIPMENT TO BE SHOWN IN OUR 
BOOTH = 2735 NATIONAL METALS EXPOSITION 


Spot inspections at high magnification 
are yours anywhere with the Buhl S-129 
Pocket Microscope. Requiring no spe- 
cial illumination, this handy instrument 
is invaluable for shop, laboratory or field 
use... for inspection of metal surfaces 
and finishes, molding materials, chemi- 
cals, cutting tools and small machined, 
welded or threaded sections. 

Precision-made throughout, the S-129 
Microscope has easy, draw-tube selec- 
tion of magnification from 40 to 60 
power, micrometer-smooth fine-focusing 
adjustment and full correction for achro- 
matic and spherical aberration. 

Order the Buhl S-129 Pocket Micro- 
scope now on a five-day trial, and see 
what this versatile instrument can do for 
you! , Price, with leather case— $18.50. 


Send for complete literain: 
on the §-129 Microscope anc 


RE ies ietremenss 
OPTICAL [aoe 
C0 M PA NY Desk T-107, 1009 Beech Ave. 


Pittsburgh 12, Pa. 
Makers of Fine Optical Instruments 








No Adjustments! 2S ) 
ENGELHARD \% 


PORTABLE INDICATING | 
PYROMETER és 
Gives Accurate : 

Readings Instantly 


High resistance per millivolt in this self-contained, 
portable precision instrument gives you extreme 
accuracy, regardless of thermocouple resistance or 
length of connecting lead. Readings in either milli- 
volts or degrees are instant, because of the direct 
deflection principle employed. Graduated with 
either 100 of 200 divisions on a 6-inch scale—or 
furnished with two scales calibrated for various 
thermocouple combinations. Engelhard frictionless 
zalvanometer eliminates pivots, bearings or other 
wearing parts Does not require experience to 
handle—no manual adjustments. For complete in- 
formation, just fill out coupon below. 

FPS SSO SSSVSSSOSOES8E2 86" 


§ Please send me free copy of Bulletin 400 
NAME 
ADDRESS 

I 


e 1-10 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N. J. 
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All you do is press the Dietert Hardness Reader into the Brinell 
impression on a casting and read its hardness number on the 
convenient dial. This takes no skill—anyone can do it—no micro- 
scope—no conversion tables—and the results will be just as 
accurate as though you used all the apparatus in the laboratory. 


Look at it—only pocket size and you can't break the crystal. 
Carry it with you for spot checks on parts that have Brinell 
impressions any time you are out in the shop. 


TWO MODELS 
No. 4400-3000 for compressions made by a 3000 kg load and 
10 mm ball. 


No. 4400-500 for compressions made by a 500 kg load and 
10 mm boll. 


5393 
CONTROL EQUIPMENT 
SAND - MOLD - moistuRs 


wae (COP oan 


9330 ROSELAWN AVE. . DETROIT 4, MICHIGAN 





Write to Department 9 
for prices and specifications 








| for ELEVATED TEMPERATURES in the LABORATORY 


Automatic or Manual Control 


The Lindberg Box Furnace is a compact economical 
furnace for handling the many usual and special heat 
treating jobs required of the modern laboratory. Ash 
determinations, fusions, ignitions, assaying, drying 
precipitates and heat treating small parts are but a few 
of the many useful duties this furnace will perform 
for you. Two sizes are available. 


FURNACE NO 
DIMENSIONS 


25° 3014" 
19° 22° 
22° 26" 
IRN, IDTH 16%" 19%" 
E—CLEARANCE HEIGHT (DOOR OPEN) 27%’ 32%," 
F—CHAMBER DEPTH 10%" 14%" 
G—CHAMBER WIDTH 41," 7%’ 
H—CHAMBER HEIGHT 4° 5%’ 
. : > comes SPECIFICATIONS 
LINDBERG BOX "B” Furnaces, for temperatures up to 2000°1 POWER RATING—WATTS 1800 4000 
are excellent for heat treating, drawing and annealing. Size B-6 POWER SERVICE : 115 OR 230 VOLTS 230 VOLTS 
is just right for Jominy End Quench Tests illustrated above. atte : 60/50 CYCLES 60,50 CYCLE 
Boder has complete equipment. See Bulletin 902. SHIPPING WEIGHT 580 LBS 300 LBS 


Contact Boder Scientific Company, 719-721 Bh DER 
Liberty Ave., Pittsburgh 22, Pa., for detailed 


information, bulletins, and current prices SCIENTIFIC 


PITTSBURGH 


Ss 
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Continuous Annealing subjects the entire length Bright Annealing Tubing. Discharge end of 
and width of the strip to same time ond tempera- an EF continuous special atmosphere furnace 


ture treatment, greatly improving drawing qualities. bright annealing 40,000 Ibs. steel tubing per day 





Clean Annealing Wire in an EF gas fired recuper- Brazing and Heat Treating operations are 
ative radiant tube type special atmosphere continuous carried out in above furnace. Other interesting instal 


roller hearth furnace. Handles coils up to 30” diameter. lations are shown in Bulletin No. 461. Send for copy. 


BUILDS A SIZE AND TYPE FURNACE 
FOR @CV@CFY HEAT TREATING REQUIREMENT 


@ Whether yours is a ferrous or non-ferrous annealing, brazing, 

_—— forging or other heating or heat treating problem—there’s an 
SEE US AT THE METAL SHOW EF furnace to take care of your specific requirements, EF builds 
all types—in sizes for most any production—oil-fired, gas-fired 


BOOTH 1014 or electrically heated. Consequently we can recommend without 


prejudice the design, the size and the method of firing that suits 
TION HALL 
MAIN FXHIBI 


h the Arena) your particular problem—best. 
t e 





G 
irectly Bene . - ae , . ; 
(0 For uniform, efficient, low-cost operation and results it will 





pay you to investigate recent EF developments—the results of 
over 30 years of furnace building experience. Call in an EF 


engineer on your next furnace problem. 


See the pictures of other EF installations in Booth No. 10.4 


Get Bulletin 461. It illustrates 17 types and sizes of EF furnaces. 
THE ELECTRIC FURNACE CO. 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES Y Chheo 
FOR ANY PROCESS, PRODUCT OR PRODUCTION _ 








FORGING OPERATION CASTING 
EXTRUDING STAMPING 
DEEP PIERCING TORRID | WIRE DRAWING 
STRETCH FORMING * MOLD STRIPPING 
HESE metal forming operations, performed at 400° F. and 
up, need constant, positive lubrication to battle friction. 


When conventional lubricants fail, then versatile “dag” 
colloidal graphite dispersions will . . . 


tion surfaces of metals, create an extremely low coefficient of 
friction, resist oxidation, and function at temperatures well 
above the burning point of oii. 


Use “gag” colloidal graphite dispersions as lubricants for 
in deep piercing—produce smooth forgings to close toler- all your metal forming operations, save wear and tear on 
ances ... and reduce die damage h 4 f , 
: . . . : t n t 
in casting and mold stripping—insure smooth surfaces and machines, and get better products and fewer reiects 
clean parting Acheson Colloids engineers can 
in wire drawing — assure longer die life and uniform h nes ‘ lub 
w - 
Glamates show you ho © secure positive lubri 


in forging—minimize scaling and sticking . . . improve cation at high temperatures, 400° F. a 


finish . . . lengthen die life and up, with “gag” colloide!l graph- 
in stretch forming—reduce tearing and rippling 


ite dispersions. Send coupon NOW COLLOIDS 


. . » detailed information will follow. 


ACHESON COLLOIDS CORPORATION, Port 


“dag” colloidal graphite dispersions, when applied to fric- 


Huron, Michigan 


N 
ACHESON COLLOIDS CORPORATION 


Port Huron, Michigan 


Send me more information 
en 


e enience 
at my conv 
les engineer 

Send a sa 


NAME 
COMPANY 
STREET 


CITY 





